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How Farmers Can Work Together for a More
Sustainable and Profitable Business
Brian McAlpine, Farmer, Member of Liebe Group, Nuffield Scholar 2003
AIMS
To learn about as many different ways that farmers can work together then decide which process has
the biggest impact on profitability on a business focused farm.

METHOD
My travels exposed me to many new and exciting forms of cooperation which all had varying returns
for the farmer involved. Following are some examples,
•

North American Farmers is a membership organisation with 6000 members with the primary
purpose of advising farmers of fair input pricing through telephone services and preferred
suppliers. If they find any circumstance that is not in their member's best interest they will try
and remedy this by bulk buying, dealing direct or education.

•

DLG is an R & D group from Germany that was founded to bring technical and management
progress into agriculture. It brings farmers, scientists, researchers, government officials and
consultants together to discuss and solve relevant topics. Other activities is organising large
exhibitions and running a commercial QA system. It has 10000 members.

•

Due to the dramatic drop in profitability in the UK, many farmers have been forced to work in
with each other in business arrangements resulting in efficiency and management gains.

•

FMSOO is a private extension programme in South Eastern Australia using sophisticated
financial analysis with the discussion group process to enhance the profitability of members
involved.

With all that I had learnt I then divided how farmers work together into five broadly related areas.
•

Management.

•

Research, Development and Extension.

•

Watchdog Membership Organisations.

•

Joint Ventures.

•

Supply Chain Cooperative Businesses.

With the focus on the grains industry and a farmer with strong business principles I have concluded
that the most profitable way a farmer can have a mutually beneficial relationship with other farmers is
when it assists the management of the business. This can come in the form of benchmarking
combined with a well-structured discussion group. A discussion group is a formal way that farmers
can compare, critically appraise and exchange ideas.

CONCLUSION
I was not aware of the discussion group concept before my travels but came across many different
forms but concluded that to achieve the best results a discussion group needs to be,

4

•

Farmer driven.

•

Time limited - 3 years or one farm visit per member.

•

Like minded with similar businesses.

•

A small group of 3 - 8.

•

Preferably not neighbours or friends.
Katanning Crop Updates - 2005

•

Use of a facilitator to assist in data collection and presentation

Using accurate financial data as the basis of discussion in a formal and well structured group will

improve your management, aid in decision making and help in strategic direction
The value of benchmarking combined with a well-structured discussion group is a powerful tool for
improving farm profitability.
The other area that I believe has great potential to assist farmers lower their production costs is to
involve themselves in joint venture arrangements. This is when a farmer engages in a business
relationship with other farmers for the purpose to,
•

Achieve scale

•

Lower cost of production.

•

Give access to expensive equipment.

•

Provide opportunity for youth.

•

Assist in expansion.

The key to successful joint venture arrangements is having a business focus with a high level of
documentation.
Farmers of the future will need to work together in all aspects to maintain profitability and will need to
in new and creative ways.

NOTES

anning Crop Updates - 2005
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2005 Seasonal Outlook
David Stephens and Nicola Telcik, Department of Agriculture, South Perth
KEY MESSAGES
By the end of 2004 the eastern equatorial Pacific had gradually warmed to border-line El Nino
conditions. More recently, Sea Surface Temperatures (SST) in the eastern Pacific began a cooling
trend. This has coincided with a rise in the MeanSOI and strengthening of the Pacific trade winds. If
these trends continue, more confidence can be placed in cropping programs in 2005. Most oceanatmosphere models suggest that the Pacific should cool, with neutral conditions most likely by midyear. For Western Australia, the DAWA analogue selection system indicates that neutral years, and
average rainfall, are most likely across the wheatbelt between May and October. The system skill at
predicting growing season rainfall at this time of the year is greatest for the central and southern
wheatbelt.
Compared with 2002 and 2003, there is more uncertainty in the present weather pattern, so farmers
are advised to keep monitoring updates through the season. Confidence in the selected analogue
years will grow with the approaching growing season.

AIMS
This paper aims to review the broadscale weather pattern at the beginning of 2005 and the prospects
of rainfall for the growing season for southern Australia, i.e. May-October.

METHOD
Possible seasonal scenarios for 2005 are developed using several approaches. These are
ocean/atmosphere indicators in the Australian/Pacific region; a review of the main forecast model
predictions; and, the outlook from a forecasting system being developed at DAWA.
Climate indices, developed by DAWA, include an El Nino Prediction Index (EPI) and a Mean Southern
Oscillation Index (MeanSOI). The EPI is the largest three-month mean pressure anomaly averaged at
Alice Springs and Mildura between July and September, or in the case of El Nino, is the standardized
sea surface temperature (SST) anomaly in the eastern equatorial Pacific. The MeanSOI measures the
pressure difference between Australasia and the Pacific Ocean. It is calculated by subtracting sealevel pressures at Darwin, Indonesia (INDO), Alice Springs and Mildura, from Tahiti, Honolulu, eastern
equatorial Pacific (EPAC) and Rapa Island respectively.
These climate indices are combined with SST in the eastern Pacific (Nino-3 region), to form the basis
of a "big picture" monitoring of the ocean/atmosphere pattern. An experimental computer program
called GESS (Global ENS01 Sequence System) applies weights to the importance of these indices
through the year and uses pattern matching to select the most similar combination of indices from past
years, i.e. analogue years. GESS is the first step forward to provide better long-lead rainfall outlooks.
Future developments will add local and regional influences to this experimental system to create a
new rainfall outlook system. Analogues and indices are updated monthly on DAWA's climate website
www .aqric.wa. gov.au/climate
To assess the accuracy of the GESS forecasts, various skill measures have been calculated for past
projections. Skill assesses how well the forecast performed compared with randomly guessing the
rainfall category (below average, average, above average). For each month between 1969-2003 the
median rainfall category of the five analogue years are compared to what actually happened. The
simplest measure, which we illustrate below, is the success rate at predicting above median (middle
ranking) rainfall.

I

El Nifio Southern Oscillation
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RESULTS
In 2004, the MeanSOI was volatile for the first half of the year, but its gradual progression to negative
values coincided with strengthened high pressures over the Western Australian region. Due to this
pattern, dry frosty conditions were a feature of the season's finish for much of southern Australia.
By the end of 2004 the eastern equatorial Pacific had gradually warmed to border-line El Nino
conditions. However, in December and January (2005), pressures returned to more normal values in
the Australian region, and the MeanSOI began to gradually rise. Pacific trade winds strengthened and
Nino-3 SST in the eastern Pacific cooled from +0.7°C to +0.3°C by mid-January.
Of the 12 commonly used ENSO forecasting models, most are indicating a cooling in the eastern
equatorial Pacific between April and August. However, this is some uncertainty about forecasts for
later in the year. Of the three main scenarios (El Nino, neutral or La Nina), four models are suggesting
"El Nino-like" conditions will develop by May, while the rest (8) indicate that neutral conditions will
persist. Of the nine models that predict through to September the majority (9:3) favour neutral
conditions. March to June is known as the predictability barrier and predictive skill of the models
across these months is at its lowest.
DAWA climate indices also indicate a cooling in the eastern Pacific, with neutral conditions most likely
through 2005. In late 2004, the El Nino Prediction Index (EPI) was +0.34, which suggests a higher
chance of cooling in the equatorial eastern Pacific over the next 12 months. Other years, with weakly
positive EPI values were mostly neutral to weak La Nina events, with only 1951 and 1994 becoming
an El Nino. GESS, currently selects the following neutral analogue years : 1947, 1978, 1980, 1981
and 2003 (based on preliminary data for January 2005, see Figure 1 ).
In Figure 1, the four analogue years (1947, 1978, 1981 and 2003) that had a rapid rise in the
MeanSOI in March-May (year 0) had better growing season conditions. In contrast, the very dry 1980
analogue had a fall in the MeanSOI in autumn, with lingering negative values through the growing
season. Figure 2 shows the Nino-3 SST patterns for the five analogue years. The years that had a rise
in MeanSOI, generally had a cooling in Nino-3; while 1980 had lingering warm SST in Nino-3 in June
(year 0).
In the Australian cropping zone, the pattern of growing season rainfall for the analogue years has:

1) 1947 - average rainfall Australia-wide,
2) 1978 - average to below-average, with wet July after a dry start (WA); average to above average
in eastern Australia,

3) 1980 - drought in WA; average to below-average in eastern Australia,
4) 1981 - average to above-average in northern WA, average to below-average in southern WA;
average to above-average in eastern Australia,
5) 2003 - mainly average, with above-average in southeast WA; average in eastern Australia, except
in the northeast where it was below-average.
Thus, average rainfall is most probable for the majority of the cropping areas. To assess the
confidence that we can put in the experimental GESS rainfall outlooks at this time of the year, we look
at how well the system has performed in the past 34 years in February (Figure 3). This shows higher
confidence can be placed in the median analogue rainfall in high and medium rainfall zones of the
southwest. For these regions, the three months lead-time of the February analogues is a useful
feature as it allows time to prepare for the "type of season" that is expected. Outlooks made closer to
the growing season generally have improved skill levels by the end of autumn.
Research undertaken at DAWA, in collaboration with the CSIRO Marine Research, has found that an
enhanced SST gradient (cool in south Indian Ocean, warm near Indonesia) is positively related to
rainfall in the northeastern wheatbelt (Merredin) where the GESS system shows less skill (Figure 3). In
late January 2005, the SST was cooler than normal west off WA and warmer than normal off Sumatra.
If this pattern persists, enhanced cloud-band activity and moisture inflow from the northwest could
occur.

anning Crop Updates - 2005
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Five most similar analogues in the broadscale
pattern of pressure and and sea-surface temperatues
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Figure 1: The three-month mean of the MeanSOI for the five most similar analogue years
selected in January 2005.

Nino-3 SST anomalies for the 5 most similar analogues in the
broadscale pattern of pressure and sea-surface temperatures
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Figure 2: Nino-3 SST anomalies for the five most similar analogue years selected in January
2005. The forecast of future SST changes is based on a simple mean of the five analogues and
is shown with a dashed dark line.
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Skill to predict above median rainfall
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Figure 3. Success rate of early February analogues at predicting above median rainfall for the
following May-October period. White - no confidence (success rate < 50%), yellow and light
green - low confidence (success rate 50% to 69%). Dark green, blue and purple - high
confidence (success rate> 70% of the time).

CONCLUSION
Recent trends in broad-scale indicators suggest that border-line El Nino conditions are beginning to
decay and that more normal weather patterns should be established in 2005. If the cooling trend in the
Pacific persists, and the MeanSOI continues to rise, then average rainfall is more likely. However, if
the central and eastern Pacific remains warm and the MeanSOI negative, then drier conditions could
continue. Farmers should respond to stored soil moisture and the timing of opening rains, but also pay
close attention to updates of seasonal forecasts. Similar to 2004, there is a high chance of analogue
years changing as the season progresses, compared with 2002 and 2003. Overall, we would
recommend a more confident approach to decision-making in 2005, although a more conservative
approach would be appropriate should the equatorial Pacific fail to cool.

KEYWORDS
Forecasting, rainfall, weather, climate, outlook.
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Essentials for cereal leaf disease management
K. Jayasena1, R. Loughman2, G. Thomas2, C. Beard" and 8. Paynter4 Department
of Agriculture, 'Albany, 2South Perth, 3Geraldton, "Northam.
KEY MESSAGES
•

Destroy green bridge: Wheat stripe rust and barley leaf rust were prominent in south eastern crops
in 2004. To reduce risk of these diseases destroy self sown wheat associated with the preceeding
wet summer or autumn conditions well in advance of seeding.

•

Use resistant varieties: Using wheat varieties with some resistance (intermediate or better,
avoiding S-VS) will reduce stripe rust infection in the cropping season and reduce green bridge
carryover next season.

•

Use seed treatment When green bridge situations develop, minimise risks of early stripe rust
infection on VS-MR wheat varieties (CVT rating 2-6) with early season fungicide, particularly when
sowing early.

•

Resistant varieties require less foliar spray: Requirement for fungicide protection later in the
season will be considerably lower for varieties with adult plant resistance to stripe rust, as
resistance increases after heading/flowering.

•

Consider foliar sprav. For barley leaf rust, results in 2004 confirm protection with foliar fungicide
during later crop development was more beneficial than extending the protection during early
development with long acting seeding fungicide.

•

Use seed treatment early and monitor crops in spring in high rainfall: In high rainfall regions,
optimum control of barley loose smut and powdery mildew can involve a standard smuticide on
seed (e.g. Baytan, Armour, Reel) and one or two foliar sprays to control leaf diseases in spring
depending on disease pressure and weather conditions.

•

Get crop rotation and nutrition right Crop rotation and adequate crop nutrition remain a key
feature of minimising disease impacts for sustainable cropping systems in WA. Barley grown in
soil marginal for potassium in high rainfall regions is more prone to spot-type net blotch and
powdery mildew.

DISEASE SITUATION IN 2004 SEASON
The 2004 season was characterised by a wet winter and dry spring. At the beginning of the season,
barley powdery mildew and the net blotches were present in most areas of the state and in the Great
Southern powdery mildew was seen in crops at mid to late tillering. These diseases were most
frequently seen on paddocks where barley was grown on the previous years barley stubble. By mid to
late spring loose smut, powdery mildew and leaf rust were common, although their prevalence varied
across the state and their impact was reduced by the dry spring period.
Occurrence of leaf diseases on wheat was fairly low throughout the Great Southern area in 2004
except for stripe rust, which appeared in mid to late September. However, its impact was also reduced
by the unfavourable spring.

OUTLOOK FOR 2005
Depending on the weather conditions most of the diseases seen in 2004 will occur again in 2005. One
of the diseases of concern is barley loose smut. An infection level of 10 heads per m2 equates to a
yield loss of around 1 OOkg/ha. The large amount of barley stubble around the state means that there
is a high risk of net blotches and scald occurring, especially in those crops grown on 2004 stubbles.
Scald could be a particular problem if we have an early break to the season (ie. early May).
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EARLY SEASON PROTECTION

Barley
Four varieties and two advanced lines (Baudin, Gairdner, Hamelin, Stirling, WABAR2175 and Wl35861747) were grown at Gibson under 5 fungicide regimes in 2004. Some powdery mildew occurred but
leaf rust became severe and continued to develop late into the season. A significant yield response of
0.7 t/ha was observed with the application of foliar fungicide, consistent across all varieties (Table 1 ).
There was no variety x fungicide interaction (p= 0.3). Fluquinconazole (e.g. Jockey seed treatment) or
triadimefon applied in-furrow at seeding did not provide adequate control of barley leaf rust in a long
season situation (fluquinconazole is not registered for use on barley). For barley leaf rust, foliar
fungicide during mid to late crop development was more beneficial than extending the protection
during early development with long acting seeding fungicides.
In another trial at Gibson, except under a higher nitrogen regime, powdery mildew was the
predominant disease. The yield of lines susceptible to mildew (eg. Stirling, Gairdner, Baudin)
increased significantly by around 0.7 t/ha with application of a foliar fungicide in addition to a Baytan
seed treatment. The yield of lines with some resistance (eg. Dash) was not significantly improved with
fungicide, highlighting the importance of disease resistance genes. Screening levels were reduced in
all varieties with the control of leaf disease. For varieties like Stirling and Hamelin screenings were
reduced from 20% to 6%. Screenings in Gairdner and Baudin were also reduced, but not enough to
meet export malt standards due to the dry finish to the season. A similar trial at Katanning had far
lower levels of powdery mildew and no yield responses to fungicides were observed.
Table 1. Effect of 5 fungicidetreatmentson yield of barley severely infected with barley leaf
rust and some powderymildew, Gibson, 2004.
Foliar fungicide
% Leaf rust
Seeding fungicide
(Tilt250EC 250ml)
6 Oct
Yield (t/ha)
33
Nil
Nil
3.85
26
Jockey 450 mU1 OOkg seed
Nil
3.86
28
Triadimefon 500WP-in-furrow 200 g/ha Nil
3.86
14
Nil
19 August & 9 September
4.51
11
Triadimefon 500WP-in-furrow 200 g/ha 19 August & 9 September
4.54
6
lsd (p<0.05)
0.20
15
cv%
5

Wheat
In experiments in 2004, pre-seeding fungicides significantly reduced disease under different infection
scenarios. At Merredin and Mount Barker stripe rust became apparent at booting (GS45) (Table 2). At
Merredin significant reductions in incidence were evident at early head emergence (14 weeks after
sowing). These effects were still evident for a further 2 weeks ( early flowering, GS61) when drought
prevented further stripe rust development. Significant product differentiation existed in stripe rust
incidence at this late stage. Impact-in-furrow and Jockey seed treatment were the most effective
seeding treatments while a "preventative" fungicide spray at first node (GS31) or an "eradicant" spray
at full flowering (GS59) also reduced disease incidence and severity. At Mount Barker, Jockey or a
single fungicide application at flag leaf emergence (GS37) were still providing significant protection at
late grain fill (GS85), 19 weeks after planting. At Manjimup pre-seeding fungicides provided early
protection, but in a situation of continued influx of spores from nearby infection, follow up control with
foliar fungicide was required. Effective early and follow up protection increased yield from 1.0 t/ha to
2.7 - 3.7 t/ha and optimum control and maximum yield benefit was obtained with two fungicide sprays.
Table 2: Effect of a range of seed, in-furrowand foliarfungicideson stripe rust incidenceand
severityat Merredin, Mount Barker and Manjimup, 2004.
Fungicide treatment

Merredin
Stripe rust
incidence

Untreated seed

24/9
(GS51)
20

8/10
(GS61)
59

% Stripe
rust
severity
8/10
(GS61)
5.5

Mount
Manjimup
Barker
% Stripe rust severity
(ang transform)
4/11
(GS85)
21

29/9
(GS34)
9

23/10
(GS69)
35

...-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Kru
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Fungicide treatment

Merredin

Stripe rust
incidence

Mount
Barker

8/10
(GS61)
42

% Stripe
rust
severity
8/10
(GS61)
1.5

12

0.5

3

27

0.4

0
5
24
4

2
6
35
18
6
2

0.0
0.2
1.1
0.6
0.3
0.1

lsd (0.05)
7
12
Spraying dates:
Merredin -Time 1=23/8 (GS31), Time 2=28/9 (GS59)
Mount Barker - Time 1 =20/9 (GS37)
Manjimup-Time 1=22/8 (GS31), Time 2=14/10 (GS45/49)

2.0

24/9
(GS51)

5

Real 150g/100 kg seed

% Stripe rust severity
(ang transform)
4/11
(GS85)

kg seed

29/9
(GS34)

23/10
(GS69)

5

21

20

Real 150g + Tilt @ Time 2
Jockey® @ 450mU100

Manjimup

7

Jockey 450ml + Tilt @ Time 2
Triad 500 in-furrow @ 200g/ha

Triad 500 IF 200g/ha+Tilt @ Time 2
Impact 250 in-furrow + Tilt @ Time 2
Impact 250 in-furrow @ 400g/ha
Tilt 250 mUha @ Time 1
Tilt 250 mUha @ Time 2
Tilt 250 mUha@ Time1&Time2
Jockey 450ml + Tilt @ Time 1 &Time 2

18
20
17
2

20

15

2

25

7

8

18

6

26

8

11

2

3

10

6

2

4
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Benefits to the grower of grain licensing
Colin Mann, Chairman
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Grain Licensing Authority
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NEW ARRANGEMENTS IN WA
The Legislation established GLA to regulate export, and purchase for export, of barley, canola and
narrow leafed lupins
Purpose is not to undermine benefits of single desk but to maximise benefit of competition .
Three key principles are taken into account;
~ Capture of opportunity outside single desk
~ Impact on the GPPL marketing strategies and any premiums from "market power."
~ Impact on the States reputation as a grain exporter or on the State's grain industry.
If a 'premium' market the Authority must consult main export licence holder (GPPL)
No restrictions on export of prescribed grains in bags, containers and the export of processed grain
The GLA is funded through application and licence fees
5 member Authority including two grain growers with Executive support from WA Dept of Agriculture
PREMIUM -THE MARKET ADVANTAGE THAT CAN BE LEVERAGED BY THE EXISTENCE OF A
MAIN EXPORT LICENCE
Clearly hard to show, however in deciding if a premium exists, the authority takes into account:
•

Market structure and trade policies

•

Prices and price trends

•

Quality and quantity

•

Main exporters marketing strategy

•

State's reputation as a grain exporter

•

The predicted production for a season or seasons

•

Main export licence holder's marketing strategy

•

Ability of main export licence holder to enter and deliver long term supply agreements

•

World supply, demand, price trends

•

Freight, quality, time and market service

EXPERIENCE OF FIRST TWELVE MONTHS
A learning curve greatly assisted by the GPPL and the Grain Exporters trust in supplying commercial
confidential information.
GLA has met the intent of the legislation and that of the National Competition Council
Because legislation is a compromise everyone has had their own "interpretation"
Minimal disruption and around 700 growers took advantage of increased cash prices being offered.
19 applications received and 12 licences issued.
All applications are assessed on their individual merits utilising a comprehensive checklist.
Preference has been given, and will continue to be given, to new market opportunities
All stakeholders will adjust to the provision of options in an evolving new market environment.
Ultimately it is the producers who will decide where, when and how to market their grain.
For More information-www.gla.wa.gov.au

anning Crop Updates - 2005
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The effect of higher nitrogenfertiliserprices on
rotationand fertiliserstrategiesin croppingsystems
Ross Kingwell, Department of Agriculture & University of Western Australia
KEY MESSAGES
Aside from the main influence of seasonal conditions and tactical opportunities, higher prices for
nitrogen fertilisers should cause more grain farmers to economise on fertiliser use. Switches in wheat
variety, crop type and even proportion of farm in crop are likely to form part of a rational response to
higher prices of nitrogen fertilisers. Much tighter margins for many crops suggest a greater need for
cost control and care in planning and implementation of cropping and livestock activity.

AIMS
To provide information to assist nitrogen fertiliser management.

METHOD
Apply economic and biological concepts and models to derive principles for managing nitrogen
fertilisers.

RESULTS
Nitrogen fertiliser prices
Since mid-2004 prices of nitrogen fertilisers have increased sharply. Last year the prices of urea and
OAP were around A$360 and A$440 per tonne ex-store (GST exclusive) respectively. But this year
their prices are around A$420 and A$500 per tonne respectively. There are a range of reasons for the
price increases and prices are likely to remain high in 2005 and possibly 2006. Higher prices are due
to:
•

increases in natural as ric§?, with natural gas accounting for 80 percent of the cost of
ammonia.
ou
percent of the world's ammonia production is used for fertiliser production.
A tonne of urea requires 0.58 tonnes of ammonia and a tonne of OAP uses 0.23 tonnes of
ammonia.

•

very high demand from Asian countries for urea.

•

very high shipping costs with freight costs more than doubling since thestart of 2003.

•

fertiliser plant closures and unplanned shutdowns in some major exporting countries that have
restricted the availability of nitrogenous fertilisers.

( 11\\
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Crop prices
The season 2005 price forecasts for most grains are not favourable (see Table 1 ).
Table 1: Grain prices
Crop
Unit
Wheat
$/tonne
Lupins
$/tonne
Cano la
$/tonne
Malt Barley
$/tonne
Feed barley $/tonne
I

Season 2003
228
225
413
210
180

Season 2004
200
180
365
190
158

5 vear averaoe
235
228
409
236
194

1

Season 2005 (est)
180 to 190
165 to 175
320 to 340
160 to 180
145 to 155

Average prices from 2000/01to 2004/05 using pool estimates.

Already prices for the 2004 crops are much below prices for the 2003 harvest. Unusually, prices for all
grain types are forecast to be lower in season 2005. Some price forecasts are very pessimistic, with
recent export subsidization driving current prices lower. So in season 2005 we see the cost-price
squeeze return with a vengeance. What are the implications for nitrogen fertiliser management?
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Rational Responses
Use less nitrogen fertiliser
The economics of fertiliser application is fairly simple. In general, when grain prices fall and fertiliser
prices increase then to maximise profit from crop production requires a reduction in fertiliser
applications. Exactly how much the reduction needs to be depends on site, season and marketspecific characteristics. Tools such as grain price and nitrogen calculators help identify the nature and
size of the reduction.
'Play the season' with bag nitrogen
If you are solely strategic in your application of nitrogen and apply rates suited to an average season
then you risk reducing profit if the season turns sour and there is an uneconomic response to the
applied nitrogen. You also miss out on high yields and higher profits, if the season is highly
favourable, yet you under-fertilise. Whenever the strategic application of nitrogen ends up not
matching the season that unfolds then profits are foregone. To lessen these foregone profits often it is
best to 'play the season' by adjusting, where possible, basal and subsequent applications of nitrogen.
The tactical use of nitrogen can ensure a better matching of nitrogen applications to the optimal rates
which gradually become known as the season and market conditions unfold. A precursor to nitrogen
applications is matching the variety to the likely length of season and paddock conditions.
Switch to crops with better gross margins
The marked changes in crop prices and bag nitrogen mean that farmers should undertake o
<
advice on analyses of gross margins of their main crop options. Comparing barley versus wheat,
canola versus wheat and comparing returns from production of different grades of wheat are all
examples of site-specific analyses that will assist a farmer to make sound decisions based on profit
considerations. Often decisions will result in less use of bag nitrogen, assuming seasonal conditions
are not highly favourable. Some decisions will involve switching away from enterprises such as
canola that may require large expenditures on inputs for an uncertain return.
Low-cost management of poor paddocks
The forecast very poor return from cropping on some paddocks in 2005 makes retirement of these
paddocks sensible. Depending on the nature of the paddock and the farm's existing mix of
enterprises it may be preferable to brown manure or establish an annual or perennial pasture. Either
way the opportunity cost of these paddocks not being in crop in 2005 is likely to be very low.
Farming system review
Some crop enterprises in some situations are under threat from herbicide-resistant weeds, crop
diseases and pests, high input costs (fixed and variable) and much-reduced profit margins. The high
price of nitrogenous fertilisers is only one of several changes sapping farm profit. For some
businesses it may be necessary to review their farming system and make enterprise and investment
adjustments that better protect the longer-term profitability of the farm business.
Low-cost learning for diversification
With low profit margins on many crops it is feasible to trial a paddock of new crops or pastures (e.g.,
new pasture species, field peas) to learn how to grow these crops. The opportunity cost of switching a
paddock of oats, feed barley or wheat into one of these new crops is unlikely to be high. The goal is to
learn how to manage these new crops or pastures. First-time growers need to ensure their paddock
selection and management regime is technically correct. However, growers should not over-commit
land and resources (including time) to growing these new crops or pastures.
An Illustration of Impacts
Representative farm modelling for the eastern wheatbelt shows that if season 2005 is an average
season then the increase in costs (eg bag nitrogen) and lower prices for all grains will hugely lessen
farm returns. There is a large incentive to switch more resources into livestock mostly lamb) and wool
production. Less nitrogen is applied to crops and fewer paddocks are put into crop.
However, in practice, the wisdom of additional investment in a sheep enterprise is conditional on a
host of factors such as the buy-in price, pasture availability, state of sheep handling infrastructure and
sheep knowledge and skill of the farmer. For many farmers it would be a waste of money, or a poor
investment, to rush out and make a massive new capital commitment to sheep and wool production.
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Table 2: "Optimal" farm plans for a typical central wheatbelt farm*

Farm Plan
Farm net return
Crop area
Cereal area
Alt qrain leuurnes
Wool
Livestock sales
Sheep numbers

Unit
$'000
% of arable area
ha
ha
$'000
$'000
winter dse

2004 Season
118
53
686
201
131.6
214.6
5528

2005 Season
90
47
631
166
139.2
190.1
5406

* based on an average season, typical prices and costs for 2004 and forecast prices and costs for 2005

CONCLUSION
Although climate prospects appear sound for season 2005, grain and nitrogenous fertiliser prices are
not attractive. The heightened cost-price squeeze in season 2005 should lead many grain growers to
focus on cost control with careful management of crop production, including fertiliser use. In general,
tactical use of nitrogen fertilisers is warranted. Overall, less use of nitrogen fertilisers may be justified
in many situations, as may less cropping. Switching of crop types (e.g., wheat for feed barley) and
varieties may be needed. Where warranted a greater emphasis may be placed on livestock
production. The low cost set-up of marginal paddocks for season 2006 may also be required.

KEYWORDS
Nitrogen, fertiliser, grain prices, profit
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Effect of stubble burning and seasonality on
microbial processes and nutrient cycling
Frances Hoyle, The University of Western Australia
KEY MESSAGES
The amount, type and management of plant residues can affect both the timing and amount of
nutrients supplied (N, S, P) to the crop, by changing the activity of microorganisms in soil (as this is
their food source). Stubble retention promoted both a larger but also more active microbial community
compared to burning. Management practices such as reduced cultivation, residue retention and
burning of residues can therefore have a major impact on biological soil N release to subsequent
crops.

AIMS
The effect of long term stubble management is currently under investig
influencing microbial activity, soil organic matter-C turnover and related nutrient cycling. The
experimental site ( established 1987, G. Reithmuller, WADA) is located on a red-brown earth (heavy
clay loam) at Merredin and was used to determine the effect of stubble management on microbial
processes. The site has been continuously cropped since establishment in a 2 year rotation based
primarily on wheat production, and stubble either retained or burnt. In our investigation, the main aims
of the trial were to assess the effect of long term stubble management and temperature (to reflect
seasonal differences) on biological activity and measure microbial N supply.

METHOD

Field Site Description
The study area was located at the Department of Agriculture Merredin Research Station (615525 mE,
6515338 mN) on a trial (established 1987, G. Reithmuller, WADA) in the low rainfall(< 325 mm
annually) region of Western Australia on a Red-Brown Earth (Red Chromosol, 26% clay content). The
experiment used was in a 2 y cropping rotation based on wheat production and had been established
for 17 y prior to sampling, with stubble either burnt prior to sowing or retained. Mean monthly
temperature based on 17 y of climatic data (1987 to 2003) ranged from 5.6 to 34.1°C and mean
annual rainfall was approximately 294 mm (Fig. 1 ). In 2003, temperatures were in the range -1.7 to
42.2°C and annual rainfall reached 356 mm of which 190 mm fell during the winter cereal growing
season (May to November).
In 2003, wheat (Triticum aestivum L.) cultivar 'Wyalkatchem' was sown at 110 kg/ha after adjustmen
for seed si~e and assuming a field e~ergence o~ 70%, to achi~ve a t~rget ?ensity of 200_plantsper
m2. The trial was sown on 7th June in a randomised block design, with vanous row spacing
treatments and replicated six times. For the purpose of this investigation, three replicate plots were
sampled from both the stubble retained or burnt treatments sown on 180 mm row spacings. All
treatments were sown with a basal fertiliser of 150 kg/ha Agras (17.5% N) on narrow points with pre
wheels. Initial screening of a range of parameters was conducted prior to sowing to characterise the
background soil fertility and biological activity of the site. Physical soil and stubble parameters
included bulk density, soil moisture and water holding capacity.

RES UL TS
Analyses for physical and chemical status of the soil, indicates there are no measurabl
yield at this site (data not presented). The total amount of above ground organic matter returned to soil
in stubble retained (1.2 t/ha/y) versus burnt treatments (0.2 t/ha/y), did not increase the percentage of
soil organic carbon significantly (P=0.05, Table 2). However, after adjustment for bulk density a
significant difference (P<0.09) between treatments was measured in total soil carbon (Table 2).
Soil N released from crop residues and soil organic matter results primarily from the activity of
microorganisms. Therefore any change in their activity (microbial respiration; Fig. 1 ), or their
weight/mass (microbial biomass; Fig. 2) can result in changes to the rate of biological soil N supply.
Km

--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1
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This has been assessed for the retained versus burnt treatments. Microbial activity (Fig. 1) was found
to be greater where stubble was retained, particularly at soil temperatures above 1 OQC. Stubble
retention also resulted in a higher mass of microorganisms in the surface (0-5 cm) layer of the soil
(Fig. 2) and similar amounts at greater depth.
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Fig. 1. The effect of long term stubble management (retained versus burnt) on microbia
respirationrates (COrC evolved) at Merredin in 2003.
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Fig. 2. The effect of long term stubble management (retained versus burnt) on microbial
biomass-C at Merredin in 2003.
The mass of microorganisms measured to 30 cm depth in this trial was 486 kg per ha C in stubble
retained and 348 kg per ha C in burnt treatments. Microbial N was estimated at 89 and 67 kg of N per
ha for stubble retained and burnt treatments respectively (data not presented). This means that there
is equivalent to 146 kg/ha (stubble burnt) and 192 kg/ha (stubble retained) of Urea contained within
the soil microorganisms - a significant source of potentially plant available N.
Changes in the mass of microorganisms and their activity are commonly reflected in changes to the
soil supply rate of both C and N. This has been demonstrated in Fig. 3 where it can be seen that at all
temperatures tested, the stubble retained treatments released more soil N than the burnt treatments.
Clearly these results illustrate that stubble retention promoted both a larger but also more active
microbial community compared to burning.
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Fig. 3. The effect of long term stubble management on inorganic NH4 resulting from microbial
supplyin stubbleretained ( •) and stubbleburnt( o) treatments at Merredin in 2003.
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Effect of residue management on grain yield
Grain yield (estimated by hand harvest) at this site reached 3.07 and 2.28 t/ha for stubble retained and
burnt treatments respectively. Grain protein was measured at 9.5% (retained) and 11.0% (burnt). This
indicates an N uptake in above ground plant material of approximately 292 kg/N/ha in stubble retained
treatments and 251 kg/N/ha in burnt stubble treatments.

CONCLUSION
Stubble retention has been sh
icroorganisms in soil compared with
stubble burning, resulting in greater soil nitrogen supply. Residue incorporation can also be an
effective means of increasing biological soil nitrogen supply and potential grain production. However,
~potential yield depends on the ability of the subsequent grain crop to utilise this inorganic nitrogen, and
i
mfluencedstgmficantfybyboth rainfall pattern and intensity as this will alter the location of
inorganic nitrogen in the soil profile compared with plant root development. Management strategies to
optimise the synchrony between nutrient release and crop demand must therefore be considered

KEYWORDS
Stubble, burning, carbon, nitrogen, microbial
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Soil Biologyand Crop Productionin Western
AustralianFarming Systems
D.V. Murphy, N. Milton, M. Osman, F.C. Hoyle, L.K Abbott, W.R. Cookson and S.
Darmawanto
School of Earth and Geographical Sciences, Faculty of Natural and Agricultural
Sciences, The University of Western Australia, Crawley, WA 6009.
Email:dmurphy@cyllene.uwa.edu.au;www.soilhealth.com
PAPER OVERVIEW
Agricultural management practices ultimately seek to optimise plant and animal productivity within the
overriding constraints of both climate, and the capacity of the soil (physical, chemical and biological
attributes) to support plant growth. Whilst optimal physical and chemical conditions of the soil for plant
growth are often well defined, we have a much poorer understanding of the control that biological
factors, particularly non-pathogenic associations, have on plant growth. The objective of this paper is
to examine the relative contribution of soil biological attributes to crop production in Western Australian
farming systems. Once these key attributes have been identified, management practices can be
selected that take into account the potential for enhanced soil biological fertility and improved yield.
Where potential yield is not achieved our approach has been to assume that this is the result of
inappropriate management practices and/or soil physical, chemical or biological constraints to crop
production (Figure 1.).
CLIMATE
Growing Season Rainfall
Summer Rainfall (Stored)
Leaching & W aterlogging
Temperature (Drought, Frost)
Evaporation

AGRONOMIC MANAGEMENT
Crop Rotation
Variety Choice
Seed Rate and Row Spacing
Fertilisers (Rate and Timing)
Chemicals

1

Tillage and Traffic
Residue Management
Animals
Soil Amendements
Innoculums

SOIL ATTRIBUTES THAT INFLUENCE CROP PRODUCTION
PHYSICAL

CHEMICAL

BIOLOGICAL
Disease

Clay Content
Compaction Layers
Hardsetting Surface
Wind & Water Erosion
Available Stored Water

pH (Surface & Subsoil; Al3 +)

Disease Bacteria & Fungi
Pathogenic Nematodes
Beneficial
Labile Soil Organic Matter
Microbial Biomass
Biological Nutrient Supply

Electrical Conductivity (EC)
Total Soil Organic Matter
Cation Exchange Capacity
Water Repellency

Figure 1 :. Climatic and agronomic factors along with key soil physical, chemical and biological
constraints to yield production in Western Australian farming systems - A conceptual model.
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Once soil constraints are identified their economic importance can be assessed (i.e. cost and
practicality of removing the constraint versus potential yield benefit) prior to implementing changes in
agronomic practice. This approach focuses on discrete soil attributes that (i) have a known direct
impact on crop production, and (ii) can be measured and interpreted in the context of management
solutions. This approach provides an economic evaluation of 'cause' and 'effect', enabling
prioritisation of high return solutions to overcome major agronomic and soil limitations instead of
placing effort in further detailed site characterisation which is not feasible over a large scale.
Evaluation of the 'soil indicator' package described in the figure above was achieved by collecting
climatic, agronomic and soil data from 40 paddocks (20 farms) in two adjoining catchment groups
within the York-Beverley-Quairading
farming region (named 'A' and 'B' for simplicity). Actual yield
data from the 40 paddocks illustrate that on a site by site basis actual yield can vary considerably
(mean= 2.5 t ha- ; min= 0.44 t ha": max= 4.74 t ha") within a small range in growing season rainfall.
Combinations of significant factors (from those listed in Figure 1. above) that influenced grain yield
were then determined using ordinary least square multiple regression analysis. Removing attributes
that were either directly related to the mass of microorganisms (microbial biomass), or those that were
not significantly affecting grain yield, resulted in the development of a simple schematic model to
explain the variability in grain yield (Figure 2. below).
This model, which consisted of growing season rainfall, N fertiliser and microbial biomass as the only 3
attributes used explained 40% of the variability in grain yield. It is worth noting that microbial biomass
explained the greatest contribution of grain yield variability at 30%. Further analysis indicated that the
influence of the microbial biomass on yield was predominately due to the strong relationship (r2 = 0.77)

to biological nitrogen supply. Thus the model used to describe grain yield could alternatively be
expressed as growing season rainfall, N fertiliser and biological nitrogen supply with a similar
percentage of the grain yield still being explained (data not shown). This provides a simple water and
N availability story as the key drivers of grain production in this environment which is supported by the
fact that water is essential for plant growth and that N is the primary nutrient limiting crop production
throughout the world.

Growing season rainfall
N fertiliser applied
Clay content
pH
Labile Carbon

40%

Microbial biomass

Unknown variables

Figure 2. A schematicrepresentationof the multiple regression analysis models used to
describe microbialbiomass (explanatoryvariables: nlogClay content*pH*LabileCarbon) and
grain yield (explanatory variables: Growing season rainfall*N fertiliser applied*Microbial
Biomass).

CONCLUSION
Soil biological fertility was significantly correlated to grain production in WA. The benefit was
predominately associated with the size of the microbial biomass, which was directly related to their
capacity to decompose soil organic matter and fresh residues to release plant available N.
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Which malting barley variety and why?
BlakelyPaynter, Department of Agriculture, Northam.
KEY MESSAGES
•

Baudin and Hamelin barley are two new malting barley options worth considering.

•

Trial results suggest that Baudin is the best option for May sowing and may even be a better
option than Stirling for June sowing. Both Baudin and Stirling have the same disease resistance
profile so their disease management program will be similar.

•

Baudin is a better option than Gairdner. Baudin is best sown in May at 150 plants/m2 with a
complete seed dressing and plans for a foliar fungicide spray between Z31 (stem elongation) and
Z59 (ear emergence). If sown onto a barley stubble there may be a need to manage net blotch
and powdery mildew as early as Z25 (mid tillering) with foliar fungicides.

•

Despite having a narrower grain (higher screenings), the returns from growing Hamelin were
generally better than for Stirling. However if you are a Better Farm IQ grower and can deliver
shochu quality Stirling then there is probably no need to move to Hamelin just yet. Hamelin pearls
better than Stirling and may become a future shochu variety once distilling tests are completed.

BACKGROUND
The registration of malting barley varieties in Western Australia is managed by the Western Malting
Barley Council (WMBC). The WMBC is the peak barley industry body in Western Australia and
represents the commercial views of growers, malting companies, brewing companies, grain marketers
and researchers. In October 2004, the WMBC endorsed Hamelin as a General Malting barley variety
and downgraded the status of Harrington and Unicorn to feed. The WMBC also indicated that they
would begin to review the status of Stirling barley as the availability of varieties with superior malting
quality (ie. Baudin and Hamelin) increases. It is expected that the status of Stirling will be downgraded
to feed in a couple of years. The question for growers is 1. If I currently grow Stirling should I be looking to switch to another variety?
2. If I have previously grown Harrington should I go back to Stirling or try one of the newer varieties?
Growers in the Great Southern have three newer malting barley options to consider: Hamelin, Baudin
and Gairdner. This paper discusses results of research trials conducted over the last four seasons.

METHOD
The data used in this analysis was collected from two types of trials. The first being data from
standard crop variety sowing trials in the Katanning area. The second being data collected from
agronomy trials in the Brookton, Arthur River and Badgebup area. At each agronomy trial location, the
barley varieties were sown at two dates of seeding (usually 3 weeks apart) on two contrasting soil
types in the same paddock. There were a total of 45 year-site-tos observations.
At each site the trials were harvested with a small plot header and a grain sub-sample collected. This
sub-sample was then de-awned and cleaned over a 1.5mm sieve before being analysed for physical
(ie. screenings) and chemical quality (ie. grain protein).
The grain quality data was used to calculate net farm gate price based on the 2004/05 barley receival
standards, except screenings were limited to 20% for classification as malting. Malt barley price used
was $193/ha. Feed barley price was $155/ha. Variety premiums for Baudin, Gairdner and Hamelin
were $5/t, with end point royalty deductions of $3/t for malt deliveries of Baudin and Hamelin and $1/t
when delivered as feed. The net return per hectare was calculated by multiplying net farm gate price
by grain yield. The data is presented relative to Stirling being received as malting (not shochu).

RESULTS AND CONCLUSIONS
Table 1 provides a comparison of the performance of Baudin, Gairdner, Hamelin and Stirling over the
last four seasons. The key points that come out of this analysis are:
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•

Best variety - Of the new varieties, Baudin has the potential to deliver more $/ha to growers than
either Gairdner or Hamelin. Even if we allowed for Stirling to be delivered as shochu, Baudin still
had a higher average return over the four years ($40.11/ha more). Stirling met the shochu
standard in 13% of our trials and malt standard in 87% of trials.

•

Malt probability - The probability of Baudin being delivered as malting is lower than Stirling and
Hamelin, but greater than for Gairdner. This is because of differences in grain shape. Baudin
however had the highest average grain yield at both May and June sowing opportunities.

•

Return per ha - The relative return of Baudin, Gairdner and Hamelin varied across years and with
date of seeding. When sown in May, Baudin returned nearly $70/ha more than Stirling compared
to Hamelin and Gairdner at around $25/ha more. When sown in June, the returns from Baudin
and Hamelin were still higher than Stirling whilst Gairdner was around $30/ha less.

•

Baudin v Gairdner - The better performance of Baudin versus Gairdner was due to a rounder
grain shape, more adaptive plant growth habit and comparable grain yield. It should be noted that
Baudin achieves its yield by a very high tiller number, so conditions that reduce tiller number will
affect its yield. Baudin however has fewer grains per ear than Gairdner.

•

Hamelin v Stirling - Whilst Hamelin is no major agronomic improvement over Stirling, it delivers
the brewing industry an improved malting quality variety in a well known adapted background.
The risk of not meeting the screenings limit of 20% is slightly higher for Hamelin than for Stirling
due to its narrower grain shape. Over the 45 observations in this region the average screenings in
Hamelin was 12% versus Stirling at 9%. When converted to $/ha, the net farm gate price from
Hamelin was actually higher than Stirling by $1.39/t because Hamelin generally had a brighter
kernel and slightly lower grain protein. Hamelin had the advantage of a slightly higher yield
potential which meant that net returns were higher than for Stirling in over 76% of comparisons.

Table 1. Relative performance of Baudin, Gairdner and Hamelin when grown under the same
management conditions as Stirling in Great Southern over 4 seasons between 2001 to 2004.
Variety
Baud in
Gairdner
Hamelin
Stirling
% samples received as malt
71 %
40%
87%
87%
Net return ($/ha relative to Stirling)
2001
$63.80
-$26.83
$19.04
$0.00
2002
$83.74
$38.32
$21.04
$0.00
2003
-$20.47
$42.51
$27.06
$0.00
2004
$13.47
-$5.35
$5.36
$0.00
Average 2001 to 2004
$46.80
-$5.81
$18.65
$0.00
Net return ($/ha relative to Stirling)
May sown
$73.25
$26.79
$24.33
$0.00
June sown
$29.16
-$27.54
$14.86
$0.00
% returns above or below Stirling
more than $50/ha above
47%
24%
13%
more than $25/ha above
73%
38%
29%
above $0/ha
78%
42%
76%
less than $25/ha below
16%
47%
0%
less than $50/ha below
16%
36%
0%
Grain yield (t/ha & %Stirling)

May sown
June sown
Average 2001 to 2004

3.61 (116%)
2.67 (112%)
3.05 {114%)

3.62 (117%)
2.49 (104%)
2.94 (110%)

3.22 (104%)
2.47 (103%)
2.77 (103%)

3.10 (100%)
2.39 (100%)
2.68 (100%)

KEYWORDS
Malting barley, Baudin, Hamelin
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Kaspa and other new pulse varieties
P. White, Department of Agriculture, South Perth

This presentation is based on the following two papers ...

1. New pulse varieties and where they fit in
K. Regan1•2, P. White1'2, K. Slddique2, K. Adhikari1•2 and M. Harries1

"Department of Agriculture Western Australia
2CLIMA,
University of Western Australia
ABSTRACT
Pulses enjoyed a buoyant period during the 1990's in WA with the area of production increasing from
about 25,000 ha in 1990 to almost 200,000 ha in 1999. However, the arrival of several fungal
diseases and dry seasonal conditions favouring continuous crop options has seen the pulse area
decline to about 100,000 ha in 2004. In particular, diseases such as anthracnose of albus lupin,
ascochyta blight of chickpea, and epidemics of chocolate spot of faba bean caused a rapid decline in
the area sown to these three species. Australian pulse breeding programs and agronomy research
teams have responded by focusing efforts into developing new varieties with improved disease
resistance and robust integrated crop management production packages. In 2005, we are beginning to
see some of the improved varieties emerge, creating optimism for the future of the pulse industry in
WA.

DISCUSSION

Albus lupin
Albus lupin breeding at DAWA has focused on developing breeding lines with improved anthracnose
resistance and good adaptation to the northern and north-eastern agricultural regions. Higher prices
and more reliable yield on fine textured soils made albus lupin more desirable than narrow-leaf lupin to
growers. Their tallness also makes them easier to harvest than narrow leafed lupins, which is an
advantage on the rocky loam soils of the north eastern cropping region. One breeding line,
WALAB2000, has been selected through a combination of glasshouse and field screening under
severe disease pressure (Table 1 ). WALAB2000 is similar to Kiev Mutant, but slightly later in maturity
and with improved anthracnose resistance. In comparative yield trials, WALAB2000 has produced
yields about 10-15% less than Kiev Mutant. Kiev mutant is extremely susceptible to anthracnose,
while W ALAB2000 is only moderately susceptible. With this level of resistance, the new variety is best
suited to medium - low rainfall areas of the northern agricultural region east of a line from Nabawa
through Mingenew to Carnamah. In higher rainfall regions west of this region, blue lupins are more
plentiful and serve as reservoirs of inoculum which can still cause significant yield loss in WALAB2000.
The new variety also shows potential for other areas outside the northern agricultural region, such as
the central and great southern cropping zones, where blue lupin is not a common weed.
WALAB2000 is the first improved anthracnose resistant albus lupin variety and provides new
opportunities to rebuild an industry in WA. However, anthracnose still poses a disease threat in this
new variety and standard anthracnose management techniques, including identification of infected
seed lots through seed testing, and fungicide seed dressing will still need to be implemented. COGGO
holds sole rights to commercialise the variety outside WA and has signed an agreement with AWB
seeds Ltd to commercialise in eastern Australia. COGGO's contributing members have the right to
participate in commercialisation of the variety in WA. WALAB2000 will be named and released in
2005. Seed for commercial production will be available to growers in 2006.

Desi chickpea
Development of locally adapted ascochyta resistant desi chickpeas has continued in 2004. Three
varieties, Rupali, Sonali and Genesis 836, with improved ascochyta resistance and yield are now
available, although seed stocks are still being increased. These varieties have much greater
Kat
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resistance to ascochyta blight than Sona, however careful management is still required including seed
dressing, and early applications of fungicide (4 and 7 weeks after emergence).
The new varieties produce greater yields than Sona, with Sonali producing the highest yield (-18%
higher than Sona). Rupali has outstanding seed quality which is likely to attract a premium from
traders. Genesis 836 also yields well (- 15% higher than Sona), has improved harvest height and has
the best ascochyta resistance. Rupali and Sonali mature earlier than Sona and have improved chilling
tolerance. They are well suited to the medium to low rainfall areas of the Northern Agricultural Region.
Their improved chilling tolerance also allows podding to develop at lower temperatures than for other
varieties, which is likely to allow more reliable production of chickpeas on suitable soil types in the
southern agricultural regions. Genesis 836 is also well suited to the medium to low rainfall areas of the
Northern Agricultural Region.
Considerable progress is being made in developing chickpea varieties with improved ascochyta
resistance. Releases are anticipated from Victoria, New South Wales and WA over the next few years.
One line showing good potential, FLIP 51 OC, yielded 12% greater than Sona in CVT trials in WA
during 2004. This line was rated at the Medina ascochyta disease nursery at 3.8 (on a scale of 1 to 9,
where 0= no disease and 9 = dead). In the same nursery, Genesis 836 rated 5.0, Sonali 5.5, Rupali
6.3, Howzat 7.0 and Sona 8.1.
Cheaper and more robust techniques for managing disease are also being developed that take
advantage of the improved levels of resistance in the new varieties.

Kabuli chickpea
There have been two research projects in WA developing high value kabuli chickpea varieties. The
first, funded by GRDC, focused on high yielding and premium quality varieties for the tropical ORIA
and the second, funded initially by GRDC and currently by COGGO, has involved off-shore screening
and introduction of breeding lines to develop ascochyta resistant varieties for Australia. As a result of
this research effort, one new variety, Kimberley Large, has been released for the ORIA in 2004 and
one or two ascochyta blight resistant varieties are expected to be released later in 2005.
Kimberley Large was commercially launched for the ORIA in August 2004 at Kununurra. The new
variety, tested as GCN133-2, produces on average 6% greater seed yield, a greater proportion of
seeds larger than 10 mm in diameter and 5% greater seed weight (55 to 62 mg/seed) compared to the
current variety (Macarena). The new variety offers improved profitability for growers with grain prices
around $1500-2500 It. Kimberley Large has also been tested in Central Queensland and shows a
yield advantage over Macarena in that environment. Kimberley Large is not resistant to ascochyta, but
this disease does not occur in the ORIA or Central Queensland regions where the variety will be
grown.
Three promising ascochyta resistant cross-bred lines (FLIP97-530CLIMAS, FLIP97-537DCLIMAS and
FLIP97-503CLIMAS) have been identified as potential new kabuli chickpea varieties for Australia. The
three lines have produced up to 20% greater seed yields than the current variety Kaniva, with larger
seeds and similar seed colour. Their ascochyta resistance is significantly better than the susceptible
variety Kaniva, allowing considerably reduced fungicide application and more reliable production. The
lines are suited to the medium to high rainfall regions of WA on soil with good moisture holding
capacity and areas with mild spring conditions favourable to seed filling. In particular, the coastal
region around Dongara, Mingenew, the Avon Valley and parts of the south coast offer the most
suitable environments. Seed production has been undertaken by COGGO growers in WA and a
commercial partner (AWB Seeds Ltd) in eastern Australia during 2004. One or two of the lines will be
commercially released in early 2005 and seed will be available to growers for the 2006 season.

Lentil
Two new lentil varieties will be commercialised in 2005 through the GRDC funded national breeding
program (CIPAL). The lines, tested as CIPAL203 (red type) and CIPAL402 (green type), will be the
first varieties released from the Australian crossing program and offer improvements in disease
resistance. However, only CIPAL402 shows any yield advantage over the existing red lentil varieties
currently recommended in WA. CIPAL203 has resistance to ascochyta blight and botrytis grey mould.
It is similar to Northfield in many characteristics, including seed shape, and will be suited to longer
season environments in southern Australia where Northfield is well-adapted. In WA, CIPAL203 has
produced similar yields to Northfield, about 20% less than Cassab. CIPAL402 is a green lentil vvith
improved ascochyta blight and botrytis grey mould resistance, vigour, and larger seed size compared
to the green lentil variety Matilda. Seed size is an important market characteristic for green lentils,
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with larger volume markets available for green lentils with bigger seed, similar to the Canadian variety
Laird. The large seed size of CIPAL402 (about 30% larger seeds than Matilda) improves the
opportunities for the new variety in the market. CIPAL402 exhibits improved yield and quality
compared to Matilda, and has produced similar or greater yields than Cassab and Digger in limited
yield evaluation trials in WA during 2003 and 2004. CIPAL402 may offer a good alternative to growers
wanting to produce green lentils in WA.

Faba bean
Two new varieties of faba bean are available to growers: Farah and Cairo. Farah, tested as 483/3, is
an ascochyta resistant selection of Fiesta developed in South Australia. Farah has produced similar
yields to Fiesta in trials in WA, has ascochyta blight resistance similar to Ascot, and has moderate
resistance to chocolate spot (similar to Fiesta) and rust. This variety-is ah excellentreplacement for
Ascot in ascochyta blight prone southern areas providing greater yield, better seed quality and
improved resistance to chocolate spot and rust compared to Ascot. Farah is also a good alternative to
Fiesta, substantially reducing the requirement for early fungicide applications to manage ascochyta
blight. Cairo, tested as SP95054, was released for northern NSW. It is an early flowering variety with
good yield potential, seed quality and resistance to rust. It has slightly better chocolate spot resistance
than Fiord, but is slightly more susceptible to ascochyta blight. It is earlier flowering than Fiord and has
excellent seed quality. Cairo has produced better yields than Fiord in limited trials in WA so far, but
further evaluation is still required. This variety should offer reliable yield gains to growers, but will only
be suited to areas north of the Great Eastern Highway where ascochyta blight is not a serious disease
of faba bean.

Lathyrus species
Lathyrus species are new crops in Australia and have shown potential as low input (hence low cost)
multipurpose grain/forage crops. These crops have many advantages, including tolerance to
waterlogging, few diseases, tolerance to a wide range of post-emergent herbicides, tolerance to red
legged earth mite and no hard seededness. One of the main shortfalls of lathyrus has been the
presence of a seed toxin known as ODAP (oxalyl diamino propionic acid), which has been implicated
in a paralysis of the legs in animals and humans when consumed in large quantities for a prolonged
period of time. However, a low ODAP (0.09%) dwarf chickling (Lathyrus cicera) variety, Chalus, was
released by CLIMA in 1998 and now a new grasspea (Lathyrus sativus) line (Lathyrus 208) with low
ODAP (<0.08%) has been developed through a hybridisation program initiated through CLIMA in
1994.
Lathyrus 208 is well adapted to low-high rainfall, neutral to alkaline fine textured soils in southern
Australia. It has waterlogging and drought tolerance and seed yield has been similar or slightly less
than field pea over the evaluation period (5 years). It is resistant to the common fungal disease of field
pea 'blackspot'. Lathyrus 208 has ODAP levels of approximately 0.04 - 0.08% and provides excellent
potential as a multipurpose crop for feed grain in cattle and sheep, fodder, hay and green manure.
Seed increase was carried out at Kununurra and Medina in 2004 and the new variety will be
commercially released and named in February 2005.

KEYWORDS
Pulse varieties, chickpea, kabuli, desi, faba bean. lentil, lathyrus, grasspea, albus lupin
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Table 1. Characteristics

and areas suggested for production

of new pulse varieties in WA

Characteristics

Species, variety name
and/or test name

Suggested areas

Fababean
Cairo
(tested as SP95054)

•
•
•
•

Fababean
Farah
(tested as 483/3)

• Yield = Fiesta
• Seed quality = Fiesta
•CS= Fiesta
• AB2 = Ascot

Medium to high rainfall areas (similar adaptation
to Fiesta) and offers a good alternative to Ascot
in ascochyta blight prone areas.

Albus lupin
WALAB2000

•
•
•
•

Medium to low rainfall areas of the northern
agricultural region east of a line from Nabawa
through Mingenew to Carnamah and in the
central and great southern cropping zones,
where blue lupin is not a common weed

Desi Chickpea
Sonali (WACPEA 2075)
Rupali (WACPEA 2095)
_Genesis. 836{1CCV_96836)
Kabuli chickpea
Kimberley Large
(tested as GCN 133-2)

Flowering earlier than Fiord
Yield > Fiord
Seed quality > Fiesta
1
CS resistance > Fiord

Yield < Kiev Mutant
AN3 > Kiev Mutant
Flowering later than Kiev Mutant
Seed quality = Kiev Mutant

Medium to low rainfall zones in the northern
agricultural region.

• Yield > Sona
•AB> Sona

•
•
•
•

Low to high rainfall areas north of the Great
Eastern Highway where ascochyta blight is not a
serious risk

-------·---------·-Yield > Macarena
Seed size > Macarena
seed colour= Macarena
Not resistant to ascochyta blight

ORIA and
Central Old

Kabuli chickpea
FLIP97-530-CLIMAS
FU P97-503-C LI MAS
FU P97-537D-CLIMAS

• Yield > Kaniva
• Seed size > Kaniva
• Seed colour = Kaniva
•AB> Kaniva

Medium to high rainfall areas of the coastal
region around Dongara, Mingenew, the Avon
Valley and parts of the south coast

Lentil
CIPAL402

•
•
•
•

CIPAL402 is most suited to medium rainfall
regions as a replacement for Matilda

Lentil
CIPAL203

• Red type
•Yield= Northfield(< Cassab)
• Seed size and colour=
Northfield
• BGM > Northfield

CIPAL203 is unlikely to show improvement over
Cassab and Digger in lentil growing regions of
WA

Grasspea
{Lathyrus sativus)
Lathyrus 208

• First Lathyrus sativus (grasspea)
released in Australia
• Low ODAP (< 0.08%)
• Yield :5 field pea

Low to high rainfall regions of southern Australia,
with similar adaptation to field pea, but better
waterlogging tolerance than Chalus. Chalus is
more suited to low to medium rainfall areas. Lath
208 also produces more dry matter than Chalus

Green type
Yield > Matilda (;?: Cassab)
Seed size > Matilda
AB and BGM4 > Matilda

1

CS = chocolate spot resistance
AB = Ascochyta blight resistance
3
AN = Anthracnose resistance
4
BGM = Botrytis grey mould resistance
2

NOTES
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2. Kaspa in the WA Grain Belt 2003 - 2004
Ian Pritchard, Department of Agriculture, Northam
BACKGROUND
In 2003 eight large scale field pea variety trials were sown throughout the State.
Plots were between 50 and 100 m long by one seeder bar width, depending on the site. The
experimental design included extra replications of control plots (Dundale) added at regular intervals to
account for site variation. Using this method all non-control plots were beside a Dundale control.
RESULTS
Kaspa performed extremely well and produced the greatest yield at all sites where it was included.
The yield advantage of Kaspa was greatest at the southern sites (Scaddan and Borden), where it outperformed the next best yielding variety by more than 1 t/ha (Table 1 ). These results suggest that
Kaspa has a very high yield potential. The yield advantage of Kaspa over other varieties decreased
as the season length at the trial locations became shorter. This is most probably due to the later
flowering of Kaspa compared to the other varieties evaluated, which reduces the grain filling period.
Yield differences between Kaspa and the other varieties may also be partly attributed to lower harvest
losses. Kaspa has good pod height and a sugar pod trait that reduces pod shatter and lodging at
harvest. These characteristics improve harvest efficiency and decrease harvest losses. Measured
harvest losses at Scaddan and Muresk for Kaspa were less than 100 kg/ha compared to 1000 and
500 kg/ha respectively for Dunwa.
Table 1. Yield (t/ha) of field pea varieties in larqe scale varietytrials 2003
Kaspa
Parafield LSD 5%
cv%
Site
Dundale
Dunwa
Helena
Scaddan
1 .64
2.4
.........................................
Grass Patch ... ·····················-2.5
2.3
:.~.=·1· · ·3· · · · · · · · · · · · · · · · · .·.·.·.·.·.+J@.:__:·..~6 ·-..-·.·.·.·.·.·_· .· ·
2.2
3.7
2.5
0.35
112.7
Borden
2.2
2.6
......................
11.3
Lake King
1.2
1.7
1.4
1.7
0.2
............ ··············-····----.
·················--·
··············-·--·····-·····1.5
0.27
13.9
Muresk
1.2
1.5
1.5
2.1
.......................·-·······································································-···············-·-··-·········-··········
1.0
0.9
0.17
18.5
Mukinbudin
0.8
0.8
.............................................................
----·······················-················--.-·-···-··· - ················-····-····-·······-·1.9
1.9
0.26
8.4
Mingenew
1.8
0.7
0.6
0.12
12.5
Mullewa
0.6

. :Is

~ :=~:=_ · · · · · --}~

,.,~

,-.,-

In 2004 seven Kaspa demonstrations were established using farm equipment in the central, lakes,
great southern and Esperance districts of the WA grain belt (Table 2). The demonstrations involved
cooperating growers to sow 100 - 150 kg of supplied Kaspa seed at 75 and/or 120 kg /ha as part of
their field pea cropping program.
The 2004 spring was characterised by an abnormally dry September/October for all districts and
September frosts in the central and lakes districts. At demonstration sites (i.e. Newdegate, Kukerin,
Gnowangerup and Grass Patch) which did not experience the combination of spring drought and frost
Kaspa yields were greater or equal to the conventional field pea varieties. Yields of Kaspa ranged
from 1348 kg/ha at Grass Patch to 888 kg/ha at Newdegate. At the other sites (i.e. Lake Camm, Mt
Madden, Mt Madden North and Kondinin), which experienced multiple frosts and end of season
drought, Kaspa did not set pods and was not harvested in some instances whilst adjoining field pea
crops of Helena and Parafield yielded in the order of 300 kg/ha. The standard comment from growers
was, "Kaspa had grown well but had few or no pods".
Kaspa produces flowers and set pods over a short period of time, and does not go on to produce
multiple branches and multiple flowering nodes later in the season. Thus Kaspa is more determinate
than other field pea varieties, such as Helena and Parafield, which pod and flower over a long period
of time. Many growers will have observed that varieties like Dundale continue to set pods until very
late in the growing season. Determinate plants are probably less able to recover from multiple
stresses and continue to produce flowers and pods, thus the combination of frost and drought
penalised Kaspa compared to the less determinate varieties.

anning Crop Updates - 2005

29

Table 2. Yield (t/ha) of 2004 Kaspa demonstrations and Kaspa seed crops.

Location

Sowing
Rate

Time of
Sowinq

Yield
t/ha

Yield Other
Varieties t/ha

Grass Patch Demo

80

28-Mav

1.35

Parafield 1.31
96*286*1- 0.97

Morawa

80

4-Jun

0.9

Pinqelly

2.1

Borden

0.9

Salmon Gums

0.6

Esperance

0.4

Esperance

1.5

Esperance

1.3

Esperance

1.1

Calinqiri

1.2

Dowerin

1.5

Kalannie

0.5

Milinq

1

Pinqrup

1.1

Moora

1.2

Meckerinq

1.4

York

75

1.3

Tincurrin

1.73

Newdeqate Rs St Demo

75

16-Jun

0.8

Newdeqate Rs St Demo

120

16-Jun

0.9
Not
Harvested
Not
Harvested

Dundale 0.9

Lake Camm Demo

23-Mav

Mt Madden Demo

30-Mav

Mt Madden North Demo

Parafield 0.3
Helena 0.3

120

1-Jun

0.2
Not
Harvested

Parafield 0.3

Kukerin Demo

75

18-Jun

1.24

Dundale 0.9

Kukerin Demo

120

18-Jun

1.36

Gnowanqerup Demo

120

25-Jun

1.3

Kondinin Demo

Cascade

30

1.8

Parafield 1 .3

Katanning Crop Updates - 2005

U)

iii
·;:

-

~
0

c:

'<:!"
0
0
C\I
U)
Q)

c:
c:

"O
ct!
U)
Q)

:;::::;
Q)

c:
ct!
Q)

:a:

fa

I'C\I

..x:
... :a:~
0

>...:
ct!

C\I

,,-

...,::I

c:

-r--'
-r--'

L!)

0
,,-

0

co

co
l.(')
co

0

en

r-r-'

-r-'

C\I I'-- (")
0 en C\I

-r--'

en

co

rr-

I'-- C\I

rr-

'<:j"

en
-r-'

-e--'

r-

r-

C\I
r-

r-

I'-- en
0 0

r-

r-

r-

C\I
C\I

en

r-

en co co
co co r-

-r--'

(")

C\I

-r-'

-e--'

I'--

r-

co
-r--'
-r--'

(")
r-

I'--

0

en

'<:j"

co en

r-

0

rr-

co co

-e--'

-r--'

'<:j"
r-

en en

r-

-r--'

r-

r-

r-

r-

r-

0
0

r-

co co en

r-

I'--

r-

co

>
o

-;12.

0

co

0
(/)

Q)

"CJ

co

0

I'--

rr-

0

C\I L!)
C\I 0

C\I r-

r-

co co
co C\I
en

C\I
rr-

L!)
r-

co

rrr-

'<:j"

en

0
C\I 0

r-

(")

-r--'

I'--

0
rr-

co co co

0

r-

co

r-

-r-:

co en
L!)
en

r-

(")

C\I r-r-'

0

co
I'-- 0

I'--

L!)
r-

(")

0
-r--'

co

rr-

C\I
r-

co

en
'<:j"

L!)
'<:j"

-r--'

l.(')

,,-

I'-I'--

,-

r-

I'-C\I '<:j"

'<:j"

en co

I'-I'-- C\I
0

en

en co co en
en 0r- 0rr-

0 co
I'-- 0
r-

0

'<:j"
rr-

0

co

en
en

(")

L!)
L!)

en

co

0
0 '<:j"
I'-- -r--'

L!)
(")

C\I
I'- co
co co

co

L!)

C')

C\I r-r--'

r-

0

'<:j"
rr-

co
rr-

'<:j"
rr-

r-

r-

C')

r-

r-

I'-- r-..: I'-- c::i r-..: r-..: c::i c::i c::i
co co
co co co co co co co

C\I
C\I

C\I r-

en co
rr-

0

en

0

-e--'

(")
r-

-r--'

r-

-r--'

r-

'<:j"

I'-

0)

l.(')
0)
l.(')

...,::I ,-

l.(')

M
0
,-

I'!,C)

co co

-r-'

r-

0

-e-'

-r+

,-

rr-

I'-- L!) 0
0 0 0

I'0
,-

l.(')

0
C\I

0
!,C)

co co

:a:

fa

I'-

...,::I

c:

C\I

!,C)

::: :a:

iii
0
0.

.a
Q)
Q)

"O

z
(/)

cc
c:

"O
Q)

Q)

......

:a:

!,C)

...,::I co'<:!"

cc c:
<(
(/)

0

U)

,-

o E ::I
..5ctl(!J::I ...,,(/)

ct!

..x:

!,C)

c co
co en

G ,-

c:
ct!

"O
"O

ct!

ct!

·;:
(/)

c:

>
ct!
Q)

0..
"O

cu

:;:::

c:

ct!

'<:!"
"O
M
Q)

C>
0
0

ct!

ci5
ct!

c:

0

c:

ct!

E

U)

_:,,:_

cu
.:E
Q) r"CJ
Q)
~
g
iii co cu cu
E
- a5 Cl
::::, c:
"O co ~ c: g c:
Q)
Q)
0 ~
c C\I c:
(/)
.... 0~ t ........ cu
c: ::I
(!) ::::, a5 cu 0 cu c: ::::, cu Q)
:::i 0 en 0 I ~ ~ c, (/) ti) >- ~

(/)

Q)
Q)

"O

N

-

c: c:
::. ::I
c: ...,
::I
~ co

>-

c

"O ,-

"'.

"O

{
Q)
Q)
U)

r,..

Q)

ct!

!,C)

-

iii
c:
"O
::I

0
0

ct!

#-

U)

ct!
U)

"O

cu
M

~
..!!!
.c
ct!

I-

L!)

0
0
C\I

Kaspa - Essentials
BACKGROUND
Kaspa is a high yielding semi-leafless dun type
field pea with shatter resistant pods, improved
standing ability and good early vigour. It is
easier to harvest than trailing type varieties
because pods are held above ground level
even when the crop lodges.
Kaspa is well suited to areas receiving greater
than 400 mm average annual rainfall. It flowers
about three to five days later than Parafield,
but, pod development is rapid and it matures at
about the same time as Parafield, (3 - 7 days
earlier than Dundale). Kaspa, however, is more
determinate than other field pea varieties and
will not continue to flower and set pods as
readily as other varieties after stress (frost) at
podding.

Paddockselection
Select paddocks that have:
• Well drained loamy sands to clay loams
with a pH of 4.5-9.0 (CaCl2).
• A soil structure and slope that allows good
drainage.
• Few rocks and roots and can be left
relatively flat and even after sowing.
• No sulfonylurea herbicide residues.
• A low broadleaf weed burden.
• A low frost risk.
Don't grow field peas more often than one year
in three in the same paddock to minimise risks
of blackspot disease
Don't choose a paddock with a sandy surface
prone to wind erosion and don't graze field pea
stubble because it is fragile and does not
provide good protection against wind erosion.

Seed test and hygiene reports
Ask for a Bacterial Blight report if seed was
imported into WA from the eastern states.
Ensure the seed was produced from a crop
certified free of Bacterial Blight and Bacterial
Blight is not detected by a seed test. Seek
advice if there is a possibility the seed is
infected with Bacterial Blight.
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Plant at the correcttime
Don't sow too early, this will increase the risk
of severe blackspot disease. Kaspa is more
sensitive to delayed sowing in low rainfall
regions than other field pea varieties.

South
(South of a line extending between Moora and
Beacon)
• Low rainfall
early May to mid June
Target date: May 20
• Medium rainfall
mid May to late June
Target date: June 4
• High rainfall
late May to late June
Target date: June 10

Sowingrate and row spacing
Semi-leafless field peas like Kaspa require
higher sowing rates than trailing type field
peas. Aim to establish 55 plants/m2 (compared
to 45 plants/m2 for trailing type varieties).
Assuming a seed size of 190mg, germination
rate of 95% and a field establishment of 90%,
55 plants/m2 equates to a seeding rate of 120
kg/ha.
During the bulk up stage aim to establish 30
plants/m2. This equates to a sowing rate of
about 70 kg/ha. This will provide a greater
multiplication rate (i.e. more seed returned for
each seed sown) but the yield per hectare will
be about 25-50% lower than a crop sown at
the higher rate. Crops sown at low rates for
seed multiplication compromise weed control
and ease of harvest, so ensure the paddock
selected has a low weed burden and has no
obstacles for harvest.
Field peas grow well in conventionally spaced
rows up to 30 cm. The standing ability of
Kaspa for harvest is likely to be impaired by
rows wider than 30cm because the tendrils will
be less able to latch onto wider-row neighbours
for support.
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Sowing depth
Sow seeds 5-8 cm deep. This improves plant
establishment and minimises the risk of
herbicide damage from soil applied herbicides.

lnoculum
Always inoculate with group E inoculum prior
to sowing. No seed dressings or in-furrow
fungicides are recommended for field peas.

Fertiliser
Phosphorus is the main fertiliser required by
field pea in WA. It is recommended to apply as
much superphosphate as for wheat grown on
the same paddock. In mallee soils a foliar
spray equivalent to 1 kg manganese/ha
applied 6 to 8 weeks after sowing may
increase yield.

2. For no-till field peas apply 34 g/ha
Spinnaker® and 1 - 1.5 L/ha diuron PSPE.
Spinnaker® will control wireweed, some
grass weeds, and a wide spectrum of
broad leaf weeds. It is important to level the
seedbed by harrowing and/or rolling before
applying this mixture.

Post-emergent weed control
There are many herbicides registered for postemergent weed control in field peas. These
are mostly applied at the 3 - 6 node stage of
the crop. Some of the more popular options
for post-emergent control of broadleaf weeds
are listed below. Note that not all of these
herbicides are compatible with post-emergent
grass killers, nor with oil or wetter.
•

Roll immediately after sowing or after plants
have emerged and past the 3 node stage.
Don't roll two weeks before or after the
application of post-emergent herbicides.

Brodal® and metribuzin mixes: usually 60
ml/ha Brodal® (500 g a.i./L) and 60 ml/ha
metribuzin (750 g a.i./L) is adequate for
cruciferous weeds and capeweed (WA
permit applied for). Higher rates of
metribuzin will improve doublegee control,
but are also more likely to damage the crop.
At higher rates Brodal® and metribuzin can
be used alone, but they are more likely to
damage the crop and are less effective
against weeds than when mixed together.

•

45 g/ha Raptor® + 2% BS1000 will control
cruciferous weeds, lupins, barley grass,
brome grass, and volunteer cereals. It will
not control annual ryegrass and cannot be
tank mixed with post-emergent grass killers.

Weed control

•

700 - 1000 ml/ha MCPA 250 (as the
sodium salt) will control late germinating
cruciferous weeds and can be applied to
field peas from the 6 - 8 node stage.
However, it will retard the crop, and may
cause stem distortions for up to 2 weeks
after application. This option should only
be used when good growing conditions are
expected following application so the crop
can recover.

Rolling
Pods will be held above ground level in most
Kaspa crops, nevertheless rolling is still
recommended to guard against harvest
problems. Roll after sowing with rubber tyre or
steel rollers to level the paddock surface and
push rocks or sticks into the soil.

Select paddocks with as few broadleaf weeds
as possible and delay sowing to provide an
opportunity to use knock-down herbicides and
cultural control.

Pre-emergent weed control
There are two commonly used pre-emergent
strategies used on field peas in Western
Australia. For both strategies it is important
not to sow field peas too shallow - sow at least
5 cm deep, and where diuron is used, to level
the seedbed by harrowing and/or rolling before
applying the herbicide. Otherwise, rain may
concentrate the diuron in the furrows.
1. Apply 1 - 1.5 L/ha diuron (500 g a.i./L) and
1 - 2 L/ha trifluralin (400 g a.i./L) before
sowing when the crop is sown with knife
points. The diuron controls many broadleaf
weeds and the trifluralin controls grasses
and wireweed. In conventionally cultivated
systems, which leave the paddock relatively
flat, apply diuron post-sowing pre-emergent
(PSPE). The trifluralin is still best applied
before sowing to ensure that it is well mixed
with the soil.
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Crop topping
Crop topping aims to prevent seed set of
surviving in-crop weeds, hence lower the weed
burden in the following crop. The early
maturity of field peas makes them ideally
suited to crop topping.
Reglone can be used for crop topping, but the
most economical chemical is Gramoxone at
600 ml/ha for ryegrass, or 800 ml/ha for wild
radish. Timing is critical to the success of crop
topping. Spraying too early will reduce the
crop's yield potential, and spraying too late will
have little effect on the weeds.
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Once the field pea seeds have reached 30%
moisture, or when the lower 75% of the pods
are brown, with firm seeds and leathery pods,
crop topping will not reduce crop yield.
The crop can still have green tips at this stage,
and the operation may improve harvest
efficiency by making the crop ripen more
evenly.
Glyphosate should only be used when the crop
is to be swathed. Glyphosate should be
applied at 50 to 75% brown pods if it is used in
crop topping a swathed crop.
Don't use glyphosate to desiccate or crop top a
seed crop, because it can reduce seed
viability.

Insectcontrol
During and following emergence, monitor for
• Red legged earth mite
• Lucerne flea
• Cutworm
• Pasture looper

•

Eggs on pods and larvae in pods will not be
killed by insecticide so it is important to kill
adults before they lay eggs.

•

Recommence monitoring the crop about 14
days after spraying; if you find more pea
weevil spray the entire crop.

•

Harvest as soon as the crop is ready, and
fumigate the seed promptly. Grain left on
the ground after harvest can be a source of
pea weevil infestation in the future, so
harvest as efficiently as possible.

Native Budworm
Monitor for native budworm at regular intervals
from early podding onwards. Spray insecticide
if more than 1 caterpillar per 10 sweeps is
present. Spray immediately to protect early
pods; don't wait for caterpillars to grow.
Monitor the crop after spraying to determine
the efficacy of treatment, and to determine if
follow up sprays are required.

Diseases

To protect crops of Kaspa from these pests
apply an appropriate insecticide with the
knockdown herbicide or apply a bare earth
spray immediately after sowing. Bare earth
sprays are more appropriate where redlegged
earthmite are the major pest.

Blackspot is the most serious disease of field
pea in WA. The best way to manage this
disease is to separate the crop from potential
infection sources by following
recommendations on paddock selection and
sowing times.

During flowering and podding, monitor for.
• Pea-weevil
• Native budworm

•

Delaying sowingfor 10 - 28 days after
the break of the season.

•

Rotation at least 3 years between crops.

Kaspa may be more susceptible than other
varieties to native budworm because of its
shorter flowering and podding period.

•

Separation > 500m from last seasons field
pea stubble.

Pea weevil
•

Only use seed that was fumigated with
phosphine soon after harvest. Two
phostoxin tablets per tonne of seed should
be placed in a sealed silo and left for 28
days. If the seed was harvested above
12% moisture, it should be dried by
aeration before fumigation and sealing.

•

Begin monitoring the crop with a sweep net
just before the first pods begin to form (5 7 days after flowering begins). Monitor on
warm days (above 18°C), first along the
edges of paddocks nearest to trees and last
year's field pea stubble.

•
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If more than 1 pea weevils in 1 00 sweeps
are present then spray a synthetic
pyrethroid (i.e. Karate®) immediately. In
large paddocks clear of trees, it is usually
only necessary to spray a 60 m border
around the paddock because pea weevil
work their way in from the edges of the
paddock.

Seed dressings and foliar fungicides do not
provide economic control.
Bacterial Blight has been a serious disease of
Kaspa crops in eastern Australia. Bacterial
Blight is unlikely to be a problem in Western
Australia unless infected seed is sown. Follow
recommendations on seed tests and hygiene
to manage this disease.

Contacts
The technical information included in this
document has come from research conducted
by DAWA, SARDI, NSW DPI, and DPI Victoria.
For further Information:
Ian Pritchard
Mark Seymour

9690 2158
9083 1143
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JOTHER CROPS!

New annual pasture legumes for Mediterranean
farming systems
Angelo Loi, Phil Nichols, Clinton Revell & David Ferris,

Department of Agriculture, South Perth
KEY MESSAGES
Sown pastures in the Mediterranean environment of Australia have historically been based on a
limited number of annual legume species, the most successful being subterranean clover ( Trifolium
subterraneum) and annual medics (Medicago species). Improved cultivars of these have recently been
released. However, there are many situations where they are not suited, either due to limitations
imposed by soil type, climate, pests, diseases and changes in farming systems. In the last 10 years, a
new generation of pasture legume species has been developed for emerging farming systems of
Western Australia .. Species such as biserrula (Biserrula pelecinus), gland clover (T. glanduliferum),
French serradella ( Ornithopus sativus), and yellow serradella ( 0. compressus) have now been
commercialized.These species have a broad range of characteristics, which make them productive
and persistent under stressful conditions and allowed the development of low-cost seed production
systems. A soon to be released cultivar of, eastern star clover (T. dasyurum), has also been
developed as a useful option controlling of weeds with resistance to selective herbicides The new
range of pasture legumes provides the opportunity to increase the species diversity of the pasture
base. Farmers need to select the most appropriate species based on consideration of soil type, rainfall
and farming practice.

RESULTS
Margurita and Erica hardseeded French serradel/a (Ornithopus sativus)
French serradella is a highly productive forage legume for light-textured soils. It is very acid tolerant
and can exploit deep soils to remain green longer than most other annual pasture legumes. Cadiz, the
first cultivar developed, has been widely adopted; however, it does not persist in the long term or in
crop rotations due to its almost complete lack of hardseeds. Erica and Margurita are new hardseeded
types of French serradella developed from Cadiz. Margurita is very similar in growth habit and
appearance to Cadiz and is well suited to forage production. Erica is more prostrate with finer leaves
and stems and is considered more grazing tolerant. Their hardseed attributes ensure good
germination at the break of season, while also enabling persistence through crop rotations. As with
Cadiz, seed of both Erica and Margurita is easily harvested using a conventional header. However in
contrast to Cadiz, seed needs to be extracted from pods and scarified for high germination levels.
Good seed quantities of both cultivars will be available in 2005.
Mauro Biserrula (Biserrula pelecinus)
Biserrula is well adapted to a wide range of soil types and pH levels, but does not tolerate
waterlogging. It is a very productive species with a deep root system, enabling it to provide a longer
period of green feed for grazing animals. Biserrula is extremely hard seeded, making it ideal for ley
farming systems. Furthermore, its seed does not soften until mid-late autumn, allowing it to escape
false breaks. Mauro is two weeks later flowering than the original cultivar, Casbah and is less
hardseeded, resulting in higher second year regeneration densities. It is suited to mixed farming and
permanent pastures in 450-700 mm rainfall areas. Good seed quantities will be available in 2005.
Farmer observations and recent experimental work have shown that over a short period of time in
spring, sheep begin to avoid biserrula and preferentially graze the non-legume components of the
pasture, rapidly leading to legume dominance. This is highly beneficial for the management of
herbicide resistant weeds such as annual ryegrass and is likely to reduce the use of herbicides in
cropping systems. A few instances of photosensitisation, however, have been reported on sheep
grazing Casbah biserrula-dominant pastures and the Department of Agriculture is investigating their
possible connection.
Vrana, Izmir and Coolamon subterranean clovers (f rifolium subterraneum)
Izmir is a hardseed replacement for Nungarin with greater persistence in cropping rotations. It is suited
to areas receiving :5375 mm annual rainfall. Over all trial measurements, Izmir produced 10% more
winter herbage and 7% more spring herbage than Nungarin. This advantage was greater following
Katanning Crop Updates - 2005

35

seasons where trial sites were either cropped or sprayed out to prevent seed set. Urana is suited to
areas with annual rainfall of 400-525 mm. It has a flowering time later than Dalkeith but earlier than

York and Seaton Park and is well suited to mixtures with these cultivars. Urana has very vigorous
growth and its high hardseededness should also enable it to persist better in cropping rotations than
current cultivars. Coolamon is a replacement for Junee suited to both mixed farming and permanent
pastures in areas with 500-700 mm annual rainfall. Coolamon is more resistant to Race 1 and Race 2
of clover scorch than Junee, which is susceptible to the newer race. Across all trials Coolamon had
11 % better regeneration density and produced 10% more herbage in winter, 14% more herbage in
spring and 4% more seed than Junee. Good seed quantities of Urana and limited quantities of
Coolamon will be available in 2005, while limited seed of Izmir will be available in 2006.
Scimitar and Cavalier burr medics (Medicago polymorpha)
Burr medics are adapted to mildly acid loam and clay soils. Their hardseededness makes them well
suited to ley farming systems. They are also tolerant of moderate salinity, in the absence of prolonged
waterlogging. Scimitar and Cavalier are more productive and softer-seeded than the original cultivars,
Santiago, Circle Valley and Serena, giving them greater second year regeneration. Scimitar is an
alternative to Santiago, suited to ~325 mm annual rainfall areas, while Cavalier is a replacement for
Circle Valley, suited to ~425 mm annual rainfall areas. Both have low levels of blue-green aphid
resistance, but are susceptible to cowpea aphids. Seed of both cultivars should be available in 2005.
GCN39 Eastern star clover (Trifolium dasyurum)
Eastern star clover GCN39 is a new species to Australian agriculture. It has high levels of dry matter
and seed production and can be harvested with conventional harvesters. GCN39 is an early-mid
maturing variety that is planned for release in 2006. It flowers approximately 100 days after
emergence in Perth and is suitable for use on acid and alkaline fine textured soils in low to medium
rainfall areas (350-500 mm). Seeds weigh approximately 4 mg each. GCN39 germinates very late in
the season compared to traditional pasture legumes and weeds. This characteristic is related to its
peculiar and unique pattern of delayed seed softening combined with delayed imbibition. The delayed
germination in GCN39 offers farmers a new opportunity to control weeds during the pasture phase.
Non-selective herbicides or intensive grazing can be used after the opening of the season for 4-6
weeks before GCN39 germinates, to obtain 99% weed control. Table 1, summarises an experiment
conducted at Bakers Hill, Western Australia, in 2003/4. In 2003 a grazing trial was sown with
subterranean clover cv. Dalkeith and Eastern star clover GCN39. In 2004 the plots were left to
regenerate and a strategic knock down herbicide (glyphosate 1.5 Uha) was applied on May 27 (5
weeks after the break). Weed densities were substantially reduced and all subterranean clover
seedlings were killed. However, GCN39 regenerated densely and was highly productive, despite its
late germination.
Table 1. Plant densities(plants/rn") of eastern star clover(ESC), subterranean clover(Sub) and
weeds in unsprayedand sprayed treatments (5 weeks after glyphosateapplication)
Plots

ESC

Eastern star clover
Subterranean clover

722
10

Eastern star clover
Subterranean clover

475

Sub

Grasses
Capeweed
Unsprayed plots
4220
6325
1224
5160
5295
418
Sprayed plots
165
0
58
61
145
4

CONCLUSION
These new pasture legumes have been selected with attributes leading to increased pasture
productivity and persistence. By increasing legume dominance of the pasture, feeding value of the
pasture is increased, with consequent benefits for animal production. Crops in rotation also benefit
through increased nitrogen fixation and the availability of new alternative weed control options.
Mixtures of cultivars and species can be used to provide a buffer against different seasonal effects and
soil types within the paddock.

KEYWORDS
Pasture legumes, hard seed, farming systems, weed control
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WEED MANAGEMEN,j

Challenging herbicide resistant ryegrass
Bill Roy, Agricultural Consulting & Research Services Pty.Ltd.
PO Box 125 York 6302. Tel: 9641 1080.
Email:royacars@avon.net.au

KEY MESSAGES
•

The dependence on herbicide inputs that has allowed the move into reduced/no-tillage crop
establishment systems is applying selection pressure for herbicide resistance on weeds such
as annual ryegrass. It is important that a more diversified approach be adopted to sustain the
efficacy of herbicides. Project ACR4 has confirmed that such a change can be profitable.

•

A resistant weed is not a problem - large numbers of weeds are the real enemy.
Understanding the significance of population numbers is fundamental in constructing sound
management plans to meet the challenge.

•

The time dimension of a seed bank is as important as the population dimension. A better
understanding of this issue is required to fine tune the length of time required out of crop to
run down a bank of a given magnitude.

•

One of the most effective weapons in the battle against annual ryegrass is wheat.

AIMS OF PROJECT ACR4
To demonstrate that herbicide resistant ryegrass can be managed to ensure the long-term viability of
wheat production by incorporating programmes that:
• Control ryegrass early in the programme cycle,
• Maximise the competitive capacity of the crop.

METHOD
Demonstration blocks have been run at three sites from 1997 to 2004 following selection in 1996. The
sites selected contained ryegrass populations exhibiting multiple group herbicide resistance. Given
this property the ryegrass population has been tackled by an array of 'tools'.
a. 'Tools'to controlryegrass (early) in the programme cycle:
Preventing seed return to the bank
Running down the seed bank
• Time out of crop
• Brown/green manuring
• Cultivation to stimulate the seed bank
• Biological control (grazing stock)
• Delayed seeding
• Weed free fallow
• Early cutting of fodder crops • Double knock/knockdown
silage/hay
• Spray/Crop topping
• Seed catching - carts or windrows
• Burning of stubble
b. 'Tools'to maximise the competitivecapacityof the crop:
• Rotation of herbicide modes of action (if still active)
•
Use of sound agronomy package
• Choice of crop - wheat
• Increased seed rate

RESULTS
1.Effect of time out of cropto achieve a 'weed-break' on subsequentin-cropryegrass.
The duration of the 'weed-break' is emerging as the key to successful implementation of programmes
to combat herbicide resistant ryegrass. The length of time-out required will be determined by a
combination of the initial volume of seed in the 'bank' together with the annual 'decay' factor. Soil type
and seasonal interactions will impose further constraints. Data from site 2 within Project ACR4
illustrates the influence of the 'weed-break' period.
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Chart 1: In-crop ryegrass m-2 following one, two and three years 'weed break' in pasture.
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Following weed break in pasture

It is important for farmers and advisers to get a handle on the potential of a seed bank to influence
crop yields one, two, three or even more years further out from where they stand at the present. It
is also one of the remaining 'grey' areas of weed science as there has been limited seed bank
work conducted. In the absence of 'hard' data on issues such as weed decay it is useful to make
theoretical predictions based on the knowledge of volume of seed being returned to the seed bank
in any given year plus some estimate of what might be carried over from years in the immediate
past. Theoretical predictions are presented in Table 1.
Table 1: Predicted ryegrass seed m-2 likely to germinate in future years based on an annual
germination factor of 80% at two levels of projected annual seed decay and with no new seed
input.
Initial seed bank m-2
10000
25000
40000
Decay factor
50%
70% 50%
70% 50%
70%
Year 1
4000
2400 10000
6000 16000
9600
Year2
400
144 1000
360 1600
576
Year3
40
100
14
160
6
23
Year4
4
0
10
1
16
1
2. Effect of brown manuring:
Brown manuring is a valuable tool in the 'weed-break' period. It provides an opportunity to attain total
seed set control in the year it is conducted. Additional benefits such as moisture conservation, nutrient
enrichment and disease control may also be conferred depending on the nature of the operation.
Within project ACR4 in 2004 a number of comparisons were made following brown manuring of
various blocks in 2003. The resulting data is summarised in Table 2.
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Table 2: Summary of 2004 wheat yield (Y), gross margin (GM), hectolitre weight (HW), %
screenings (Ser.),% protein (P) and in-crop ryegrass (ICRG) comparing crops following brown
manure in 2003 with others.
GM $ ha-1 HW kg hL-1

Vt ha-1

1a

Proc,ramme
-BM (51h.wheat)

3.27

377

3.34

399

1b

+BM (2003)
-BM (7'h.wheat)

3.00
3.99

~ case 1

+BM (2003)
-BM (2"d.wheat)

1.53
2.54
1.75
2.08
2.39

-67
84
159

2.99

297

Site

~ case 2
Mean

+BM (2003)
-BM (51h.wheat)
+BM (2003)
-BM
+BM

ICRG m-2

%Ser.

%P

78.3

1.8

10.7

17

76.9

2.6

12.1

53

341

78.7

1.7

11.6

54

526

78.4

1.2

12.7

24

-17

75.1

6.3

11.3

180

75.9

11.5

85
18

70.3
74.8
76

5.9
12.1
8.2
5.5

77

4.5

13.6
13.5
11.8
12.5

40
8
49
26

3. Effect of seeding rate:

In maximising the competitive advantage of the crop a key tool is the use of 'high' seeding rates. Over
the eight-year period rates have been increased from the general farm rate of around 50kg ha-1 in the
case of the Dowerin sites and 60-70 kg ha" at the York site to 100 kg ha" at both locations. During
2004 three rates were examined at sites 1 a and 1 b (Dowerin). The outcome is reported in table 3.
Table 3: Summary of 2004 wheat yield (Y), gross margin (GM), hectolitre weight (HW), %
screenings (Ser.) and % protein (P) when comparing crops sown at three seed rates (kg ha-1).
Site

kg ha-1

t ha-1

GM$ ha-1

kg hL-1

%Ser.

%P

1a

50
100
150

2.68
3.27
2.80

291
377
275

78.5
78.3
77.6

3.4
1.7
2.4

10.7
10.6
10.3

50
100

2.96
3.44

344
422

78.4
78.2

1.4
1.6

10.8
12.1

150

3.26

366

77.5

1.9

11.1

1b

4. Data derived over the eight period 1997-2004:

At the start of the project it was postulated that programmes, which resulted in low in-crop ryegrass
populations would also be the most profitable as measured by the aggregated gross margin over the
eight-year period of the project. It was also assumed that no one 'formula' would necessarily be the
best but that various pathways could achieve the desired outcome provided each one employed the
tools necessary to ensure adherence to the guiding principles.
Table 4 summarises the management options and ryegrass data for Block 1 E(South) at site 2
(Northbourne) and illustrates one such programme within which no grass selective herbicide was
used. The eight-year Gross Margin achieved by this programme was $2137 ha".
Table 4: Proc ram, key tools, herbicide (H) and in-crop ryegrass (ICRG) for Block 1 E (S), site 2.
Year
Key tools employed in programme
H
1996 Silage
Total seed set control with follow up paraquat application
1997 Pasture
Spray.Top
1998 Pasture
Spray.Top
1999 Pasture
Spray.Top
High seed rate/Delayed seeding/Full cut
2000 Wheat
2001 Wheat
Stubble burnt/Stimulation cultivation/High seed rate/Full cut
2002 Wheat
Stubble burnt/Stimulation cultivation/High seed rate/Delayed seeding/Full cut
2003 Wheat
High seed rate/Delayed seeding/Full cut
Stubble burnt/High seed rate/Knife points
2004 Wheat
Note: NS = non-selective herbicide/BL = broadleaved weed specific in-crop herbicide
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NS
NS
NS
NS
NS/BL
NS/BL
NS/BL
NS/BL
NS/BL
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ICRG
m-2

886
2
4
0
0
0
0
8
5

CONCLUSION
Two key influences determined the success of particular programmes within the project.
•Ryegrass controlled early in each programme
This was the stand out factor at all sites and was the key point that separated the best from the worst.
The outcome was achieved using different management options at each site but in each case the
reduction in ryegrass numbers was targeted early in the programme. Where this was not done
ryegrass numbers could not be contained.
Environmental and genetic factors affecting seed decay will be reflected in substantial variability in the
length of time required for an effective 'weed-break' between different locations.
•Strong emphasis on wheat as the competitive crop
Having reduced ryegrass numbers, constant pressure was exerted on the relatively low ryegrass
populations by growing competitive wheat varieties, sown at high seed rates with optimum nutrient
packages.

KEYWORDS
ryegrass, weed-break, programmes
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Ingest, incinerate or invert? The pro's and con's of 3
weed seed removal tactics.
Sally Peltzer", Dave Minkey1 and Michael Walsh2
Department of Agriculture 1 and Western Australian Herbicide Resistance lnitiative2.
KEY MESSAGES
There are several weed seed removal strategies available to reduce the number of weeds in crops
including ingestion (by ants), incineration or burning and inversion with a mouldboard plough.
There are various economic, environmental and other benefits and/or disadvantages of each tactic
that need to be considered.
Burning is effective in hot conditions when fuel loads are high.
Mouldboard ploughing is very effective for controlling high weed burdens but is costly and dictated
by soil type.
Encourage ants because occasionally they have big effects on weed numbers
Each tactic needs to be integrated with other weed control techniques.

BACKGROUND
The seed rain at the end of the season, largely determines the size of the weed seedbank. Input can
be managed via seed set control prior to the weed seeds entering the seedbank. Once determined
however, reduction of the seedbank, or output, is dependent on either the stimulation of germination
with subsequent destruction or by physical removal. One way to physically remove weed seeds from
the seedbank is to encourage ants, birds and other predators to eat the weed seeds (Ingestion).
Another is to burn either the standing stubble or windrows (Incineration) while Inversion refers to the
burial of the weed seeds to a depth whereby they are unable to emerge from soil (usually> 1 Ocm). A
further method of seed removal is via chaff-carts which was discussed in previous Technical Updates
(Walsh and Parker, Weeds Updates 2002 p 37).

METHOD
The three physical weed seed removal tactics to be discussed here are based on research undertaken
by Sally Peltzer (GRDC DAW613 and Department of Agriculture Funding), Dave Minkey (PhD funded
by GRDC DAW492) and Michael Walsh (GRDC UWA266). Appropriate results will be presented.

RESULTS
The burning of standing stubble or windrows in autumn is widely practised across the WA wheatbelt
and has a number of benefits as well as being a cheap and easy method of weed seed removal. The
decision to either burn the windrow or the standing stubble is dependent on a number of factors.
Weed seed removal will only occur when the burning conditions are appropriate. For example 400°C
for 10 secs is needed to kill annual ryegrass and 500°C for 10 secs for wild radish seed in pod
segments. Windrow burning is usually more effective than stubble burning due to the concentration of
stubble material providing a higher fuel load that burns a lot hotter for a longer period. A windrow of
oat straw burnt in March at Mt Barker in 2004, reduced the annual ryegrass numbers by over 90%
compared to an untreated windrow. At Katanning however, the burning of a slightly damp wheat straw
windrow in mid-May did not reduce annual ryegrass seedling numbers at all, reiterating the warning
that an appropriate seed kill will only occur when the conditions are hot enough. Wild radish seed
survival was reduced by 70% after burning in a wheat windrow compared to burning standing stubble
of a 3.0 t/ha wheat crop. Similarly, windrow burning of a 2.0 t/ha lupin crop stubble substantially
reduced the emergence of wild radish seedlings the following autumn.
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A major disadvantage of burning the whole paddock is the risk of wind eroson. Stubble retention
reduces the risk of erosion, so it is preferable to concentrate the weed seed into windrows and just
burn those. A disadvantage of windrow-only burning is the viability of the seed not collected in the
windrow. This could be a major problem if large amounts of seed are shattered prior to harvesting and
subsequent windrowing. Over 300 annual ryegrass seedlings emerged in the area between the
windrows at Mt Barker in 2004. Subsequently the decision to burn standing stubble or windrows will
depend on the risk of erosion, the number of seed shattered prior to harvest and the amount of fuel
available to give a hot burn.
Weed seed burial is an extremely effective method of weed seed removal on suitable soil types. A
one-off soil inversion event using a mouldboard plough reduced annual ryegrass numbers by over
95% at two locations over two years. This resulted in substantially higher grain yields. Soil inversion
can be used to bury weed seed, bury disease-carrying stubble, place lime at depth to ameliorate subsoil acidity and place organic matter lower in the profile. Although, soil inversion is a disruption to
conservation tillage practices and increases nitrogen and organic matter loss, it is recommended that it
be only done every 8-10 years with conservation tillage practices implemented in between.
Investigations conclude that annual ryegrass seed would be dead after 8 -10 years and re-inversion
would not bring up viable seed. It is not known how viable other species would be after this time. Wind
erosion is unlikely as the tillage practice takes place after the season break when the soil profile has
fully wetted.
An alternative is to just bury the windrow. Windrow burial was the most effective weed removal method
at trial in Mt Barker and Katanning in 2004, reducing annual ryegrass numbers by over 99% compared
with those untreated. The resultant yields were over 200% greater than the untreated controls (2.7 t/ha
barley at Katanning and 3.4 t/ha wheat at Mt Barker). Under precision agriculture, the windrow could
be buried in a different location each year. The disadvantage of this would be that there would be
viable early shattered seed in the bulk areas between the windrows. Weed seed inversion is
expensive but the cost of it would be born over 8-10 years for whole paddock inversion or 10%/year
where only the windrow is burnt.
The fate of seeds over summer is an area of research in which there is a significant gap in information.
There have been reports of tens of thousands of seeds being produced per plant for wild radish, with
only a fraction being accounted for by plant emergence and/or the size of the seed bank. Granivory
plays a role in regulating plant populations and is well recognised in natural ecosystems as a major
contributor to seed loss. This relationship, while recognised as being present, has not been widely
accepted or been proven to significantly reduce seed banks of weed species in an agricultural
environment. It is hypothesised that seed predation by ants can reduce the seed bank of annual
ryegrass and wild radish to a point where it can be used as a biological control method in the cropping
environment of Western Australia.
Our findings indicate a potential for successful biological control in this environment. Many thousands
of seeds are being removed from the soil surface predominantly by granivorous ants that are found
throughout the field. However, the patchiness and/or spatial segregation is a concern, especially for
wild radish. Many ant species were found that consume seed in this environment and it may be that
rather than identify just one ant species as a biological control agent, many may be required. Results
indicate that; a one off tillage event can initially decrease ant populations and hence seed predation
but these effects are short lived, canola and wheat residue reduced seed predation compared to lupin,
barley and pasture, and that predation is generally higher on lighter soil types. However, this potential
for manipulating the level of seed predation needs further investigation.

KEYWORDS
Weeds, Ants, Predation, Mouldboard Ploughing, Burning, Seedbanks
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IWEED MANAGEMENlj

A good use guide for pre-emergent herbicides
Alexandra Douglas, Department of Agriculture Katanning
KEY MESSAGES
•

Avoid reliance on herbicides, particularly selective herbicides.

•

Try to minimise use situations when herbicides are more likely to fail.

•

Incorporate the principles of Integrated Weed Management (IWM) into your farming system.

KNOCKDOWN STRATEGIES
Application of a knockdown herbicide is one of the most cost effective weed control methods available.
Glyphosate and Spray.seed® are the primary herbicides used. Both herbicides are easily applied and
seeding can follow within hours of the spray operation.
Weeds should be growing vigorously and still small in size to optimise control. However, it is also
important that the weeds not be too small. Recent work in the northern agricultural region has
determined some knockdown failures can be attributed to the weeds being too small to capture the
herbicide. Half leaf ryegrass is a hard target to hit with a spray droplet.

Weeds growingunderenvironmentalstresses
When weeds are growing under stress, (eg. dry conditions, extremes of temperature, nutrient
deficiency) leaf cuticle thickness increases and waxy deposits build up on the leaf surface making
herbicide absorption more difficult. For these reasons the effective rate of herbicide required to kill the
weeds will be greater than the rate indicated by the weeds age and size.
Should the stress be lifted, through rainfall or cooler temperatures for example, the weeds will still
retain a degree of tolerance to herbicides so rates should be increased to compensate for this.
Note: Dust on the leaves can act as a physical barrier to the entry of herbicides. Monitor the number
of days since the rainfall (of greater than 5mm) to give you some indication of potential dustiness.

KnockdownSpikes
Although knockdown herbicides are fast acting and non-selective, against large weeds the knockdown
may struggle. For some weeds, grasses, capeweed, doublegees etc, the best solution is to up the rate
of knockdown. For other weeds a range of 'spikes' can be considered.
Mallows have a high tolerance to glyphosate and adding either oxyfluorfen (Goal®, Spark® etc) or
carfentrazone (Hammer®) will improve performance. The spikes will also speed up the brown out on
most other weeds. Butafenacil works in a similar way but is only available as a pre-mix with Logran®
(Logran B Power®) or glyphosate (Touchdown B Power®).
Adding a sulfonyl-urea (SU) will assist control of radish, wireweed, clovers etc. Metsulfuron is a
popular choice because of price, note the plant back period of 10 days for wheat and 6 weeks for
barley, rye and triticale.
An alternative for wireweed, and also sorrel, is dicamba. While there is no plant back period it should
be noted that cereals planted within 7 days may be damaged. 2,4-D is often added to improve control
of radish. This is a useful spike but can open a can of worms for QA growers - check specific
registrations and observe all plant back periods.
The spikes mentioned above only apply to cereal crops. For pulses, pastures and canola do not use
either SU's or 2,4-D. Hammer® is the only product labelled for such use before sowing non-cereal
crops.

The Double-Knockdown
Double knockdown herbicides are not applied to provide more effective ryegrass control, as
glyphosate alone usually provides 90-100% control. This option is used to prevent or delay further
resistance to glyphosate, or even Spray.Seed®. The ryegrass population that survives a glyphosate
application may contain individuals that are resistant and a follow-up application of Spray.Seed® not
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only kills the newly emerged ryegrass plants but also kills the suspect resistant plants. So it is
important to incorporate this option into the Integrated Weed Management package as a strategy for
resistance management.
The 'double-knock' system uses an application of glyphosate followed by an application of
Spray.Seed® approximately 2 days later. Full label rates of both of the herbicides should be applied.
If possible no further germinations should have occurred prior to application of the second herbicide.
The 'second knock' could be replaced by a single pass cultivation with full-cut points.

PRE-EMERGENT HERBICIDES
Trifluralinis the cheapest product (apart from chlorsulfuron) for the amount of annual ryegrass control
achieved. It requires incorporation within hours of application and most failures are associated with
poor incorporation. Only use in wheat and barley crops. Trifluralin is widely used at higher rates in
minimum tillage situations with knifepoints. The crop tolerates the higher rates because the knifepoints
throw the herbicide away from the furrow where the crop is germinating.
Pendimethalin (Stomp®) is similar to trifluralin and costs a few dollars more for similar levels of
annual ryegrass control. Its main advantage is that it does not need to be incorporated immediately
(use in wheat and barley only}.
Metalochlordoes not need to be physically incorporated and is preferred in zero tillage situations,
where disc type planters are used or where stubble retention makes incorporation difficult.
Triallate(Avadex Xtra®) is preferred where there is a mixture of wild oats and annual ryegrass. It
must be fully incorporated by full cut seeding or at least aggressive rolling chain for best results. May
be mixed with trifluralin for mixed grass weed infestations. Cannot be used in oats.
Chlorsulfuronand Triasulfuronprovide cheap control of a range of weed species. Triasulfuron is
generally less damaging than chlorsulfuron. Herbicide resistance may develop in annual ryegrass and
wild radish to both of these herbicides.

ENVIRONMENTAL LIMITATIONS
Herbicides are generally found to be highly effective and produce repeatable results. Efficient
herbicides will control 95% of the targeted weed population or more. However, there are situations
when herbicides will be less effective or fail.

Ash and soil applied herbicides
Burning results in a high level of activated carbon being left in the ash component. Unfortunately
activated carbon can interfere with the effectiveness of soil applied herbicides such as trifluralin,
pendimethalin, simazine and atrazine. Fortunately this problem will be reduced I minimised by rainfall
in the order of 15-25 mm or more and also cultivation. So waiting until rain has fallen is advisable if
sowing into burnt paddocks.

Dry conditions following application
Herbicides, which are applied to the soil (i.e. pre-emergent), require moist soil to work well. These
herbicides include the triazines (simazine and atrazine). If the soil is not sufficiently moist then the
herbicides will not be activated. However, weed seedlings can continue to emerge and grow under
low moisture levels and may 'out grow' the effective rate of the applied herbicide by the time that
sufficient rain falls.

Poor incorporation
Incorporation following application is essential for some herbicides eg. trifluralin. Should incorporation
be delayed for too long following application (greater than 4-6 hours) then volatilisation of the herbicide
can occur, reducing the effective rate of the chemical. Simply increasing the rate of the herbicide to
compensate for anticipated delays in seeding or to cope with larger weed populations can lead to
disaster. High rates of trifluralin can damage cereal crops particularly if wet conditions are
experienced after seeding. Try to stick to label recommendations wherever possible.
Note: Should herbicides be applied to dry soil and not incorporated (simazine, sulfonylurea's etc) there
is the likelihood that they can be blown off the paddock in dust.
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Rainfall and waterlogging
Heavy rain, which results in water moving through the soil profile soon after seeding, will leach a
significant amount of sulfonyl urea herbicides from the surface layer, reducing weed control.
Waterlogging will result in severe damage from sulfonyl urea herbicides and reduce the efficacy of
trifluralin and Triallate

Herbicide resistant population
Should your target weed population actually be herbicide resistant then non-chemical or alternative
herbicide management strategies will need to be imposed. A program of resistance testing may help
to avoid 'nasty surprises' and enable some planning time prior to seeding.

RESIDUES AND CARRY-OVER
Many herbicides that are applied in one year of a rotation have the potential to damage crops grown in
other years of that rotation. In an average year these herbicides are broken down by a combination of
biological and chemical processes and cause no harm. Rates of degradation depend on soil
temperature and moisture (more activity when it is warmer and soil moisture is above the wilting point).
Triazines, SU's and lmidazilinones (!mi's) are all candidates for carryover. In general SU's will be more
persistent on alkaline soils and lrni's on acid soils. Triazines are slightly more persistent on alkaline
soils. Where these products have been applied in June or later, especially in years of low rainfall
should be regarded as having potentially damaging levels of residues, and so should areas of earlier
applications if there were significant periods when the soil surface was dry.

CONCLUSION
You know your paddocks better than anyone does. Try to maintain a record of weedy areas in
paddocks, perhaps treat these areas differently. Plan the rotation of crops in paddock to maximise
competition for the weeds or to implement a destructive (green or brown manure, or a hay cut)
strategy. Test suspect paddocks for resistance status, it is much better to know for sure so that you
can deal with the situation before it blows up out of control.

KEYWORDS
integrated weed management, herbicides
Paper reviewed by:

Keith Ohlsen
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Grains
Research &
Development
Corporation

RenayeHome
WA Coordinator
DepalTllentofAgricultureWA
Geraldlon

Partners in Grain is a GROG funded project sponsored by the
Department of Agriculture that aims to build the capacity of the WA
Grains Industry by actively encouraging the participation of young
people and women as partners within the farm business unit
through professionaldevelopment opportunities

Training priorities:
1. Agronomy - understanding the wheat plant
2.

Succession planning

3.

Occupational health and safety and Human resources

4.

Grain marketing

5. Communication skills

www.grdc.com.au
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Grains
Research &
Development
Corporation

Department of
Agriculture

Ron~y11 Homa
WA Coordinator
DepartnenlofAgricultureWA
Geraldton

Partners in Grain (PinG) is a national project with a Chairman, Coordinator and
Reference Group in each grain growing State
•

The WA PinG Reference Group is a dynamic and motivated bunch who are
constantly organising professional development opportunities

•

If you have any ideas you think PinG may be interested in or would like further
information, please contact Renaye Horne (Coordinator), Gabrielle Coupland
(Chairman) or your local Reference Group member

WA Partners in Grain Reference Group Members:
Gabrb!le Coupl.1:;d
Graln Prctectlcn

Oebb1e Af!en

Kitrt\ee
Mincherton
Natural
Resources
Management
Officer, NACC,

F,:..~:- !:.;;,.¢-,,,,.:.. :,.:·
croup

Chapman
Valley

Margaret Hall
Grower, Quairading

Gabrielle Coupland
Chairman
Cooperative Bulk Handling
GPO Box LB86
PERTH WA 6842
P 08 9454 0354
F 08 9454 9001
E gabriellecoupland@cbh.com.au
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Renaye Horne
Gary Hepworth
Head of Agribusiness,
Curtin University,
Muresk

Linda Price
Executive Officer

Ba!Wy Australia

Claire Wilkinson
Stakeholder Relations
Adv!sor.
AWB. Perth

Coordinator
Department of Agriculture WA
PO Box 110
GERALDTON
WA 6530
P 08 9956 8528
F 08 9921 8016
E rtiome@agric.wa.gov.au
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AU

Department of
Agriculture

A monthly update of seasonal conditions that may impact on winter crop production in the WA grainbelt. The Growing
Season Outlook should be used as another tool in risk management and decision-making.
Contributors (alphabetical): Meredith Fairbanks, Ian Foster, Geraldine Pasqual, David Stephens, Nicola Telcik, David Tennant
Climate Risks and Opportunities Project, Department of Agriculture, Western Australia.

HIGHLIGHTS
ENSO Outlooks
'7'
Neutral conditions to continue across the Pacific Ocean. Eight of 12 models predict neutral conditions at June
2005, and the remainder expect warm (El Niiio) conditions. By September 2005, five of eight available models
predict neutral conditions. The Department's experimental GESS system also indicates neutral conditions are
likely over the next six months. Click here for more ...
Ralnfa/1 Outlooks
~
Generally a 1 in 2 chance of average growing season (May to October) rainfall in the south west based on 27
neutral ENSO years.
c,r
Outlooks for March to May 2005 show no strong trends towards wetter or drier than average conditions except
for the Kimberley region where drier than average conditions are more likely over autumn. Click here for more ...
w Click here for the experimental 3 month outlook map based on GESS analogue years.
Current conditions
or
Rainfall since November 2004 has been near average over the agricultural areas and the Kimberley, but well
below average over the Gascoyne-Murchison and Pilbara regions. Click here for more ...

ENSO OUTLOOKS
Climate indicators across the Pacific Ocean are sending mixed messages. Warmer
than average central Pacific sea surface temperatures (SSTs) are consistent with an El
Niiio event, but winds, clouds and eastern Pacific SSTs are consistent with neutral
conditions. Recent disturbances in the western Pacific have caused the daily values
of the SOI to become strongly negative, so the 30-day average value is currently-17
(21st Feb). The average SOI for January 2005 was 2, continuing the run of nearneutral values that have persisted since mid-2004.

Eight of 12 computer models predict neutral conditions at June 2005, with the
remainder expecting warm (El Niiio) conditions, but this timing is atypical for an El
Niiio. By September 2005, five of eight available models indicate neutral
conditions with the remainder expecting warm conditions. Note that confidence in
these projections over autumn is low. (see Bureau of Meteorology website for
more information).
DAWA is evaluating an experimental system called GESS. Consistent with the other models, neutral conditions
look likely to persist. Analogue years selected for February 2004 (based on January data) are the neutral years
1947, 1967, 1978, 1980 and 1981 (note selected years can change during the season as conditions change
and not every El Niiio causes drought in WA and not all droughts are caused by El Niiio). See the ENSO Technical
Summary by David Stephens for more information.

RAINFALL OUTLOOKS
Growing Season Rainfall: Neutral ENSO conditions over the next six months indicate growing season rainfall is more
likely to be average than not. The figure below shows the chances of growing season (May to October) rainfall in the
south west based on 27 neutral ENSO years. On average a 1 in 2 chance of average growing season (May to October)
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rainfall can be expected
south-west of WA.

( a)

in neutral years. Click here for more information

SV\I average

(b) northern CAR

about ENSO and its effect on rainfall

in the

(c) southern CAR

~I

52%
(d)westSAR

44%
(e)eastSAR

44%

56%

(g) central CAR

(h)southern NAR

56%

56%
(f)eastCAR

Pie charts
Chances:
showing chances of
below average, average
and
above average
growing season (May to
October) rainfall in the
south-west based on 27
neutral ENSOyears.

.AJIO/.

(i) northern NAR

41%

Three Month Rainfall Outlooks: The Bureau of Meteorology (BoM), QDNR Long Paddock site (QDNR), International
Research Institute, European Centre For Medium Range Weather Forecasts and the Experimental Centre for Climate
Prediction (ECPC)websites publish outlooks for rainfall and temperature over sliding three-month periods. The BoM
and QDNRare operational outlooks, the others considered experimental.
Methods used range from statistical correlations with sea surface temperature (SST), or the SOI, to global climate
models. The statistical systems use global SST patterns, or SOI values and trends over December 2004 and January
2005 to generate climate outlooks for March 2005 to May 2005. Global climate model forecasts use predicted SSTs
for winter and spring as drivers.
Outlooks accessed in the third week of February 2005:
Some consensus in March to May 2005 rainfall outlooks for agricultural areas. BoM, ECMRWFand IRI outlooks
indicate near 50% (even) chances of above median rainfall over agricultural areas. Average conditions are not
being forecast; these systems show no strong trends towards either wetter or drier than average conditions. This
general pattern also applies to the southern rangelands. Drier than average autumn conditions are expectecd for
the Kimberley region. The QDNR outlook for February to April (based on a rapidly rising phase of the SOI over
December and January) shows the chances of exceeding median rainfall are between 40 to 50% for most of the
agricultural areas. The ECPC seasonal outlook shows small negative anomalies (ie predicted rainfall less than
average) over most of WA during March to May 2005.
Outlooks into autumn and winter of 2004/05: The IRI and ECMRWFoutlooks maintain the pattern of neutral
rainfall probabilities over the agricultural areas. The ECPC seasonal rainfall forecast maintains weak but negative
rainfall anomalies throughout the autumn and winter periods.

Temperature outlook: The temperature outlooks for autumn 2005 are similar. There is no shift in the chances of
having above median temperatures over the agricultural regions. The ECMRWF,IRI and ECPC show a shift
towards above median temperatures for much of the southern rangelands, and the Kimberleys in particular. This
general pattern of warmer conditions weakens as the forecast period moves into winter, but these three outlooks
maintain a weak trend to warm conditions.

Experimental map: The Department of Agriculture is trialling experimental 3 month outlook rainfall maps derived from
GESS(an experimental ENSOoutlook system) which should be compared with seasonal outlooks from the Bureau of
Meteorology (BoM), ODNR Long Paddock site (QDNR). Consistency amongst outlooks will increase confidence in
them.
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Median Rainfall Ranking of 1947, 1967, 1978, 1980 and 1981 Analogues

February-April 2005

Map
This
be
interpreted
that
rainfall will be the
same in the selected
period, but may be
indicative of possible
trends in rainfall as
long
as
2005
conditions follows the
pattern
of
those
selected years.
not

CURRENT CONDITIONS (january 2005)
RAINFALL DECILE RANKINGS
For the period November2004 -January 2005

LEGEND
SK9E50U!'ID:i'\R'?

'i:~Tae.:raou~)i'

2&3

Rainfall: Below average rainfall fell
over most of the state during
January. This includes most of the
agricultural region, and southern
and northern rangelands. Only far
eastern parts of the Kimberley and
the Esperance region had near
average January rainfall. Rainfall
since November 2004 has been
near average over the agricultural
areas and the Kimberley, but well
below average over the GascoyneMurchison and Pilbara regions.

:Below Avera-ge

Decile1

Temperature:
Daily
maximum
temperatures exceeded the average
by about two degrees over most of
northern WA. Temperatures in the
south were near average. Minimum
temperatures were above average
in the northern part of the state, but
well below average in the south.

DISCLAIMER
While all reasonablecare has been taken in the
preparationof the materialin this report,the Western
AustralianGovernment
and its officersacceptno liability
whatsoever by reason of negligence or otherwise from

use or releaseof this informationor anypartof.
© Chief Executive Officer of the Department of
Agriculture,2005
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STATUS OF DEPARTMENT OF AGRICULTURE WESTERN
AUSTRALIA CROP VARIETIES
February 2005
, J\-yl~. (tf1C1)7'X:

. Collection fee)
est exbtusrve,
98
97
98
96
01
99
97
01
01
01
01
02
03
03
04
03

$0.95 It
NIA
$0.95 / t
NIA
$1.12 It
$0.95 It
NIA
$1.12lt
$1.25 It
$1.12 It
$1.12lt
$1.12lt
$1.67 It
$1.67, It
$4.17 It
$2.70 It
TBA
04
TBA
05
$3.00 It (malting)
02
& $1.00lt (feed
$3.50 It
(malting) &
$1.50/t (feed)
98
$0.45 It
97
NIA
97
02
93
96
97
94
96
97
98
99
97
99
98
04
97
01
99
99
05
04
04
04

free to trade
free to trade
free to trade
AWB Seeds
free to trade
free to trade WA onl
PlantTech outside WA
free to trade
free to trade
free to trade
Coorow Seeds, COGGO Seeds (Details below)
Graintrust (Details below)
DAWA (Contract r uired) Details below)
Graintrust (Details below)
Coorow Seeds, COGGO Seeds & Seed Group (Details below)
Seed Group (Details below)
WA free to trade
AWB Seeds in other States

free to trade
free to trade
WA free to trade
PlantTech outside WA ($60 It Seed Royalty)
$3.00 It (malting) free to trade
& $1.00/t feed
free to trade
free to trade
free to trade
free to trade
NIA
free to trade
free to trade
free to trade
free to trade
NIA
free to trade
free to trade
$0.95 It
$0.85 It
free to trade
The Seed Group, COGGO Seeds, Coorow Seeds, Diamond &
TBA
Co and GrainTrust (Details below)
WA free to trade
$0.75 It
PlantTech
$1.125/t
COGGO Seeds (Details below)
$0.95 It
free to trade
$1.20lt
free to trade
Coorow Seeds and The Seed Group (Details below)
No Ro alty
$3.50 It
AWB Seeds (Details below)
AWB Seeds (Details below)
$3.50 It
$3.125/ t

COGGO Seeds (Details below)

EPR cost to grower= CIR + GST (GST recoverable as an income 'input')
Varieties In bold are NOT free to trade, seed of these varieties must be purchased from the Licensee.
Further Information : Paul Hardy 9368 3347 or Tress Walmsley 9780 6197
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SEED LICENSEE DETAILS
MANDELUP(b (WA)
THE SEED GROUP
Eastern Districts Seed Cleaners, Kellerberrin 9045 4036
Wemyss, Gnowangerup 9828 5055 (Double gee free seed).
Australian Seed and Grain, Moora 9651 1069
COGGO SEEDS (Growers located through out WA) 9368 8710
COO ROW SEEDS 9952 1088
WC DIAMOND AND CO Mundaring and Wubin 9664 2011
MANDELUP(b (SA, NSW and Vic)
GRAINTRUST 02 9925 0570
SONALl(b & RUPALl(b
AWB SEEDS and Seednet Partners
Eastern Districts Seed Cleaners, Kellerberrin 9045 4036
Wemyss, Gnowangerup 9828 5055
Australian Seed and Grain, Moora 96511 069
EGA JIT ARNING(b (WA)
GRAINTRUST 02 9925 0570
EGA CASTLE ROCK(b (WA)
COOROW SEEDS 9952 1088
COGGO SEEDS (Growers located through out WA) 9368 8710
EGA CASTLE ROCK(b (NSW, SA and Vic)
GRAINTRUST 02 9925 0570
EGA EAGLE ROCK(b (WA)
THE SEED GROUP
Eastern Districts Seed Cleaners, Kellerberrin 9045 4036
Wemyss, Gnowangerup 9828 5055
Australian Seed and Grain, Moora 96511 069
COOROW SEEDS 9952 1088
COGGO SEEDS (Growers located through out WA) 9368 8750
TAMMARIN ROCK(b (WA)
THE SEED GROUP
Eastern Districts Seed Cleaners, Kellerberrin 9045 4036
Multiseed Productions, Esperance 9071 1053
Australian Seed and Grain, Moora 9651 1069
TRANBY(b (WA)
COGGO SEEDS (Growers located through out WA) 9368 8750
DUNWA(b
COGGO SEEDS (Growers located through out WA) 9368 8750
EGA2248(b (WA) (Production Contract required)
Orders available through Department of Agriculture - Tress Walmsley 0404 819 543 or 9780 6197
CEORA(b
COOROW SEEDS 9952 1088
THE SEED GROUP
Eastern Districts Seed Cleaners, Kellerberrin 9045 4036
Wemyss, Gnowangerup 9828 5055
Australian Seed and Grain, Moora 96511 069
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Gene technology for growers
What is it? How does it work?
Belinda Barr, Australian Centre for Plant Functional Genomics
Dr Heather Bray, Molecular Plant Breeding Cooperative Research Centre.
Gene technology refers to a range of techniques involving the examination or manipulation
of DNA. It has provided plant breeders with a host of new techniques to aid in developing
improved plant varieties. For example, techniques such as Marker Assisted Selection are
already bringing benefits to the cropping industries.
Another gene technology tool that is used in modern plant breeding programs is genetic
engineering - the process of adding, subtracting or changing the function of genes in an
organism. Genetic engineering allows researchers to add a new characteristic or alter a nondesirable one. With the research currently underway, there is now the potential to produce
crops that have increased yields, improved quality, enhanced disease resistance or the
ability to produce new products. Genetic engineering has already been used to make plants:
•
•

resistant to pest insect attack
produce novel coloured flowers

•
•

more nutritious
safer for animals and humans.

As genetic research continues, there will soon be many more applications of genetic
technology available.
How does it work?
All living things are made up of building blocks called cells, which contain DNA - the
"instructions" for building a living thing. Whether it is taken from an animal or plant,
instructions are written in the same code - DNA. It is the order of the code that dictates the
species, gender and individual characteristics of an organism. Because all living things use
the same kind of code, it is possible to transfer a specific piece of DNA between organisms
to change or add new characteristics.
Transferring DNA from one organism to another is a five-step process.
1. Finding the gene of interest (using functionalgenomics) - Many plants have around
30,000 genes, so this step can be difficult and quite time consuming.
2. "Cuttingout" the gene of interest from the genome.
3. Copying the gene.
4. Introducingthe gene into host cells - There are numerous techniques that can be used
to do this, one technique makes use of a soil bacterium (Agrobacterium). This
bacterium naturally invades certain plants, and inserts a piece of its DNA. Another
method, known as "biolistics", involves shooting the DNA into the cell using a heliumpowered gun.
5. Screening and testing that the new gene has been successfullyinserted and
integrated into the hosts genome.
What happens next?
In Australia, genetically modified plants must be subjected to rigorous health and
environmental testing before they can legally be grown. For a detailed explanation of this
process visit the Office of the Gene Technology Regulator website www.ogtr.gov.au or call
1800 181 030.
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Agronomic package for EGA Eagle Rock
Steve Penny, Department of Agriculture, Merredin
KEY MESSAGES
Useful attributes of the wheat variety EGA Eagle Rock, released by the Department of Agriculture last
year, include metribuzin tolerance, triple rust resistance, sprouting and waterlogging tolerances and
Australian Hard classification. The variety provides a cheap and flexible option to assist weed
management for those situations where a lower grain yield would be acceptable.

YIELD
EGA Eagle Rock is a medium maturity variety suited to mid-May to mid-June sowings. In trials
conducted in 2003 and 2004 the best variety at each of three sowing times consistently yielded 5-15%
higher than EGA Eagle Rock (Table 1 ). Yield decline due to delayed seeding is moderate.
Table 1.

Comparative grain yield (t/ha) of EGA Eagle Rock at different sowing times at four
sites in 2004
Mukinbudin

Eradu

Scaddan

Sowinq date

27/5

11/6

22/6

28/5

10/6

25/6

1/6

16/6

1/7

EGA Eagle Rock

3.04

2.51

2.35

0.63

0.64

0.46

3.41

2.73

1.93

Calingiri

3.49

2.50

2.40

0.76

0.71

0.59

3.54

2.65

2.41

Carnamah

3.15

2.61

2.43

0.77

0.69

0.52

3.42

2.72

2.20

EGA Bonnie Rock

2.79

3.04

2.69

0.86

0.87

0.59

3.52

2.92

2.14

Wvalkatchem

3.28

3.08

2.53

0.79

0.74

0.56

3.52

3.14

2.11

l.s.d. {P=0.05)

0.58

0.10

0.35

AGRONOMIC FACTORS
Crop establishment and seeding depth
Preliminary measurements indicate that EGA Eagle Rock, like Calingiri and Wyalkatchem, has a short
coleoptile. Therefore shallow seeding is recommended. Alternatively, a higher seed rate will be an
option if seedbed moisture is marginal.

Seed rate
Calculations of the optimum plant populations from trials at Quairading and Nungarin indicate that a
seed rate higher than Carnamah is desirable for EGA Eagle Rock. Seed rate decisions should also
take into account pre-season rainfall, rainfall zone, sowing time and soil type.

Small grain screenings
EGA Eagle Rock has a moderate to low propensity to produce small grain, between Carnamah and
Wyalkatchem.

Nitrogen response
Response to applied nitrogen is moderate (average grain yield increase of 8 kg for 1 kg N applied) in
trials indicating that excessive nitrogen application may not return sufficient economic gains if the yield
potential is low or if following a legume crop.
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DISEASE RESISTANCE
EGA Eagle Rock gives higher levels of resistance than Carnamah to all the rusts. It has good
resistance to both stem and leaf rust and provides an intermediate level of resistance to stripe rust.
Table 2.

Disease resistance of EGA Eagle Rock in comparison to established varieties

EGA Eagle Rock
Calingiri
Carnamah
EGA Bonnie Rock
Wyalkatchem

Stem
rust
8
3
7
5
6/3

Leaf
rust
7
7
5
7
7

Stripe
rust
5
4
4
3
5

Yellow
spot
3
4
4
5
7

Septoria
nodorum
4
4
5
3
3

Septoria
tritici
3
4
3
3
3

Powdery
mildew
4
4
3
3
3

ABIOTIC FACTORS
Herbicide tolerance
EGA Eagle Rock has shown no yield penalty from the label rate (200 g/ha) of metribuzin in herbicide
tolerance trials over a range of soil types. Refer to accompanying paper by Harmohinder Dhammu for
full trial results.

Managing herbicide resistance
EGA Eagle Rock provides an opportunity for growers to apply metribuzin as a pre-emergent herbicide
for the suppression of brome grass and other broadleaf weeds. However, using metribuzin in EGA
Eagle Rock grown in rotation with lupins or canola, is not a recommended practice. Metribuzin is very
closely related to the triazine herbicides. Growing EGA Eagle Rock with metribuzin in rotation with
canola or lupins with simazine I atrazine increases the risk of the development of herbicide resistant
weeds such as wild radish. EGA Eagle Rock will be an excellent option for growers who use little or
no triazine I metribuzin in their current rotation. Where growers choose to use metribuzin in the wheat
phase they are encouraged to consider options for destroying surviving weed seeds at harvest and I
or grow lupins I canola less frequently than every second year. Growers who do use metribuzin presowing of EGA Eagle Rock should consider applying a different mode of action herbicide postemergence to kill any resistant individuals that may have survived metribuzin.

Sprouting tolerance
EGA Eagle Rock has consistently shown high falling numbers in all experiments, including those
conducted on the south coast in 2003.

Water-logging tolerance
EGA Eagle Rock has yielded 30 % higher than Wyalkatchem and Carnamah in water-logged
conditions on the south coast in 2003.

Black point
Limited data suggest that EGA Eagle Rock could be moderately susceptible to black point. Trial data
from Mingenew resulted in EGA Eagle Rock having intermediate levels of black point (between EGA
Bonnie Rock and Westonia) with mid-May sowing. EGA Bonnie Rock provides better tolerance to
black point than either EGA Eagle Rock or Carnamah, but bear in mind it has a poorer level of stripe
rust resistance.

CONCLUSION
Because of its metribuzin tolerance EGA Eagle Rock is best suited for paddocks where weeds like
barley grass and brome grass pose a serious weed problem. Valuable levels of rust resistance,
sprouting and waterlogging tolerances may make it a more profitable variety than higher yielding
varieties in particular situations.
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AWB National Pool
WA

Golden Rewards - Premium Choice Varieties
2005-06 & 2006-07
AWB has been successful in maximising grower returns by positioning Australian wheat as a differentiated food
product providing superior value for our customers. Australian wheat growers who supply AWB are the most
successful in the world at extracting premiums because they produce a quality product in response to AWB's
market signals. It's a powerful partnership that pays off for Australian growers.
However, our industry faces a challenging market outlook, with international competitors increasing their
investment in wheat quality research and promotion and making inroads into markets that AWB, on behalf of
Australian growers, has developed over 60 years.
Golden Rewards - Premium Choice Varieties is the next step in Australia's response to increasing competitive
pressure in the international wheat market. It is part of AWB's strategy to strengthen its ability to secure markets
for your product and access premiums available for meeting exacting customer demands.
Golden Rewards - Premium Choice Varieties are wheat varieties within a Pay Grade that have been identified by
AWB as having a quality edge that our customers want. AWB will pay you a premium above the Pay Grade Pool
return for these varieties.
The premium will be announced in August each year, and will apply for the harvest in the following year.
The first time a variety premium is announced, the premium will be guaranteed for two harvests. This will help
you make informed decisions about which varieties to plant for the coming season.
Premiums

per tonne

by Wheat Classification

Zones

WESTERN AUSTRALIA
Variety

Pay Grade

Premium

EGA Castle Rock

AH+

$5

EGA Bonnie Rock

AH+

$5

Arri no

APN

$14

Cadoux

APN

$14

•

Premiums listed left are set for the
2005--06 and 2006-07 harvests.

•

After the 2006--07 harvest. premiums
for the varieties above will be subject
to change.
Premiums are quoted on a FOB,
GST Exclusive basis.
This is a summary of the program only.
For specific details about the entire
Golden Rewards program, including
Premium Choice Varieties and
"Business Rules", contact your AWB
Grain Marketer or the AWB Grower
Service Centre on 1800 054 433.

•
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Nutrient timing and requirements for increased crop
yields in the high rainfall cropping zone
Narelle Hill, Ron McTaggart, Dr. Wal Anderson and Ray Tugwell
Department of Agriculture
KEY MESSAGES
Applying nitrogen (N) tactically (at seeding, after heavy rain and at flag emergence) and applying
phosphorus (P) and potassium (K) at seeding increased crop yields by 79% at Boscabel and 100% at
Orchid Valley and applying N tactically and P at seeding increased crop yields at Jingalup by 75%.
There was a response to the application of P at Orchid Valley. The addition of nutrients increased
marketability and net returns over both the control and farmer practice. Lower than average rainfall in
2004 ensured only a small amount of water was ever present in the root zone. However, tactical
application of N, with P and K (Boscabel and Orchid Valley) and with P (Jingalup) easily justified the
practice. Yields were lower than predicted, a result of the rainfall pattern during the season, plus root
disease, low pH and low plant numbers at Boscabel, water in the root zone at Jingalup and low P at
Orchid Valley.

BACKGROUND AND AIMS
Approximately 864000 ha are sown to annual grain crops each year in the high rainfall cropping zone.
Soils in the zone have: low water holding capacity, are highly leached, many have clays rich in
aluminium and iron oxides, and low cation exchange capacities (CEC). These properties affect the
availability of nutrients in the root zone of the crop, and plant uptake for growth and crop yield. The
aim of this trial is to study N and P application time in this high rainfall region on different soil types
and to determine yield and quality responses to additional N, P and K.

METHOD
Three farm scale crop nutrition trials were sown in 2004 at Andover, Boscabel (GSR (Apr-Oct) = 373
mm), Yeenyellup, Jingalup (GSR (Apr-Oct)= 398 mm) and Kaja, Orchid Valley (GSR (Apr-Oct)= 488
mm). All followed canola in 2003. Calingiri wheat was sown at Boscabel (Bb) on 2nd June and at
Jingalup (Jp) on 1st June 2004. Baudin barley was sown at Orchid Valley (OV) on 22nd May. Wheat
trials were sown at 110 kg/ha, and barley at 100 kg/ha with farmer seeding implements using knifepoints. Six nutrition treatment plots were sown and each plot split in half with either minus or plus
potassium (K) {12 treatments altogether). Nutrient amounts applied were calculated to supply nutrients
needed for yield potential (6 t/ha). Nutrients were either spread on the surface before seeding (K, N, S
{basal)) or deep banded (P) at the rates in Table 1, with extra N spread as urea at 6 weeks (split N) or
'tactically' after major rainfall (tactical N), extra P spread at 6 weeks (split P) and basal trace elements
sprayed at 10 weeks post sowing. Final tactical N treatments were at flag leaf emergence, with 40
kg/ha applied at Jingalup and 80 kg/ha at Boscabel and Orchid Valley. Plants were sampled prior to all
N and P applications and analysed for nutrients. Insects, disease and weeds were controlled before
and throughout the growing season to ensure that water and nutrients were the only limits to crop yield
and quality. Dip wells were inserted into each plot of the first replicate. Yield and quality components,
plant tissue nutrients, rainfall and free water in the root zone were measured.

RESULTS
Rainfall and free water in root zone
Growing season rainfall was below average, with 373 mm for Boscabel, 398 mm for Jingalup and 488
mm for Orchid Valley. The main deficiencies were in July, September and October at all sites, but
rainfall was above average for May and June. Water in the root zone {depth to free water less than 30
cm below soil surface) was measured from 21st Juli until ?'h September and occurred once at
Boscabel {12th August), three times at Jingalup (26 July, 12th August and
August) and once at
Orchid Valley {251n August). On the 26th July, the post seeding split N and split P treatments were
applied. On that date, water was present in the root zone at Jingalup, and the first tactical N was
applied to that site. Additional tactical N was applied to all sites on the
August. No more
waterlogging was measured, and final tactical N application was the te" September, coinciding with
flag emergence.

zs"

zs"
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Phosphorus

(P) at seeding (P As)

50P,2S,39Ca

50P,60K,4S,39Ca

Control (Sulphur and traces)

* see below

60K, 18

0

51

Nitrogen (N) split seeding and 6 weeks (Sp N), P As

160N,50P,2S,39Ca

160N,50P,60K,4S,39Ca

239

290

Sp N, P split at seeding and 6 weeks (Sp P)

160N,50P,2S,39Ca

160N,50P,60K,4S,39Ca

239

290

Nat seeding and after major rainfall (Tactical N), P As

160N,50P,2S,39Ca

160N,50P,60K,4S,39Ca

239

290

Tactical N, Sp P

160N,50P,2S,39Ca

160N,50P,60K,4S,39Ca

239

290

Farmer practice

Boscabel

55N, 17P, 16K, 11 S, 0.5Ca, 0.5Cu, 0.5Zn

102

Jingalup-

45N, 17P, 7S, 0.4Cu, O.lZn

83

107

158

Orchid Valley - 58N, 1 BP, 78, 0.3Cu, 0.3Zn

94

*Basal on all plots with: traces - 1.5 Cu, 1 Zn, 4Mn, 0. ?Mo ($166/ha); Sulphur - 228, 27Ca ($2/ha)

Plant numbers and analysis
Plant numbers at the Boscabel site were low, with the control having 195 plants/m": greater than
nutrition treatments (140/m2 for Tactical N, P As). Average plant numbers for the Jingalup and Orchid
Valley sites were 271 plants/m2 and 347 plants/m2 respectively, with no difference between
treatments. A minimum of 250 plants/m2 would be required to support a yield of about 6 t/ha.
Plants were analysed twice, once before split N application (26th July), and once before the second
tactical N application (25th August). On the 26th July, both Boscabel and Jingalup sites showed K
deficiency and additional 22 kg/ha K was top-dressed to plus K plots on 28th August. Boron levels
were lower at Boscabel than the other sites and an additional 500 ml/ha Bortrac was applied. Tissue
P levels were low at Orchid Valley and Jingalup sites for all treatments except those with P applied at
sowing. On the zs" August, after split P and split N applications, P was still at critical levels at Orchid
Valley, but not Jingalup. The additional K alleviated the K deficiency on all except As P treatment at
Jingalup and Zn was marginal at Jingalup and Orchid Valley.·

Grain yield and Quality
There was an increase in grain yield with added nutrients at all sites (Table 2). The highest yields
were attained with the Tactical N, P As plus Kand Sp N, Sp P treatments at Boscabel (both 3.4 t/ha);
the Tactical N, P As at Jingalup (4.5 t/ha) and the Tactical N, P As plus K treatment at Orchid Valley
(6.1 t/ha). There was an increase in grain yield with the addition of P at Orchid Valley. There were no
significant yield increases due to K.
Protein(%) for Calingiri wheat at Boscabel ranged from 8% to 10.4%, with only Tactical N, P As
(10.4%) and Tactical N, Sp P plus K (10.1%) in the 9.5 to 11.5% noodle segregation range. Protein
levels for Calingiri at Jingalup ranged from 8.6% to 11.8% and only Split N treatments and tactical N
treatments (excluding Tactical N, P As) were in the noodle segregation. Protein levels for the Baudin
barley at Orchid Valley ranged from 8.8% to 11.9%, with only Split N treatments and tactical N
treatments (excluding Tactical N, Sp P plus K) in the 9.5 to 11.5% protein range for malting barley.
Screenings(%) for the Calingiri wheat ranged from 2.7% to 3.8% at Boscabel and 0.9% to 2.1% at
Jingalup. Screenings (%) ranged from 3.2% (control) to 24% (Tactical N, P As) at Orchid Valley.

Actual vs potential yields and economics
The highest yields at all three sites were well below the potential as calculated by the French and
Schultz method. However, most recent data from the area suggests that losses of water by deep
drainage, surface evaporation and run-off may be much greater than the average value of 11 O mm (H.
Zhang, pers. comm.). Thus the highest yields at the sites may not be so far below the potential. At
Boscabel (highest yield 3.4 t/ha), the low soil pH of 4.5, low plant numbers at the beginning of the
season, and reduced heads/m2 at harvest (below 4 - 500/m2, as required for potential yield) would
have also reduced yields. At Orchid Valley, applying N tactically, and later in the season led to
increased crop yields due to the higher rainfall, longer season and N allowing plant head retention.
Low P in the plant analysis on the 251h August and significant responses in grain yield to P at sowing
show that this may have limited crop yield. At Jingalup, yields may have been limited by heads/rn", a
result of waterlogging as significant rainfall occurred in June and August, potentially causing loss of N,
reducing tillers and thus grain yield.
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In the 2004 season, it was economical to increase nutrition. At $234/t for noodle wheat, paying the
extra $188 ($290 - $102) for fertiliser inputs at Boscabel and $156 ($239 - $83) at Jingalup gave an
extra $46 and $11 net return over the farmer. At $190/t for malting barley, paying the extra $196
($290 - $94) gave an extra $300 net return over the farmer at Orchid Valley.

Table 2. Grain yield (t/ha) at Boscabel (Bb), Jingalup(Jp) and Orchid Valley (OV) cereal trials.
Grain vield (t/ha)

Nutrition treatment

Minus K

Plus K

Bb

Jp

ov

Bb

Jp

ov

Phosphorus (P) at seedinq (P As)

2.0

3.7

4.6

2.3

3.9

4.5

Control (Sulphur and traces)

2.0

2.5

3.2

1.9

3.3

3.0

Nitroqen (N) split seeding and 6 weeks (Sp N), P As

2.8

4.1

5.4

3.2

4.2

5.5

Sp N, P split at seedinq and 6 weeks (Sp P)

3.4

4.4

5.0

3.1

4.3

5.3

N at seeding and after major rainfall (Tactical N), P As

2.9

4.5

5.4

3.4

3.8

6.1

Tactical N, Sp P

2.5

3.2

5.1

3.1

4.0

5.2

2.4

3.8

3.5

Farmer
Lsd = 0.9 (Bb), 0.9 (Jo), 1.2 (OV)

CONCLUSION
The most significant increase in grain yield was from the application of N, P As and K at Boscabel
(and Sp N, Sp P) and Orchid Valley, and N, P As at Jingalup. There was a response to the application
of P at Orchid Valley. K responses could be predicted from soil and plant tests. Grain quality and net
returns were improved with the addition of nutrients. Many high rainfall barley growers do not make
9% protein for malting barley; the discount being $40/t ($160/ha). Even with a dry finish and 80 kg/ha
N at flag leaf, the highest protein for Baudin was 11.9% (discount of $1.25/t); clearly more N is needed
for higher yields and better protein. Although only a small amount of excess water was in the root
zone to potentially limit crop production, tactically applying N, applying Pat sowing (Jingalup) and
adding K (Boscabel and Orchid Valley) was easily justified in the 2004 season. Higher grain yields
could potentially be achieved at these sites, even if allowance is made for greater losses than the
conventional 11 Omm. Root disease, low pH and low plant numbers at Boscabel, excess water in the
root zone at Jingalup and low P at Orchid Valley may have limited crop yields.

KEYWORDS
Tactical Nitrogen, phosphorus, potassium, grain yields, wheat, barley, grain quality.
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Insect contaminationof cereal grain at harvest
Svetlana Micic and Phil Michael, Department of Agriculture, Albany
KEY MESSAGES
•

Direct harvested grain contains significantly less insect contaminants than grains harvested
from swaths.

•

Grain harvested at night contains more insect contaminants than grain from crops harvested
during the day.

•

Harvester fronts do not influence the abundance of insect contaminants in grain.

BACKGROUND
Insect contamination of grain during harvest, especially by ground beetles such as bronzed field
beetle, weevils, ladybird beetles and earwigs, is an increasing concern for importers of Australian
grain. Recent studies of the bronzed field beetle lifecycle and habits suggest that the problem is likely
to be related to farming practices, especially swathing and soil management before seeding. In
particular, the level of trash retention and cultivation are likely to favour increased populations of
bronzed field beetle. Preliminary trials indicated that harvesting from swath lines led to greater insect
contamination than harvesting from standing crops.

AIMS
To determine the impact of harvesting strategies on insect contamination in grain by comparing: direct
harvesting versus swathing; two types of commercial harvesting equipment (' belt pick up front' versus
'crop lifters'); harvesting by night or day.

METHOD
Trials were located at Mount Barker and Esperance Downs Research Stations. All treatments were
applied using a farm size swather and harvester. Swathing took place according to local commercial
practice - before the crop was ready for direct harvest.
Two trials were situated at each site. Each trial had five replications in a randomised complete block
design. Trial 1 had plots 25 m wide and 50 m long with three harvesting treatments: A) Standing crop
harvested; B) Swathed crop harvested using pick-up front; C) Swathed crop harvested using crop
lifters.
Trial 2 had plots 5 m wide and 25 m long with four treatments: A) Standing crop harvested by day; B)
Standing crop harvested by night; C) Swathed crop harvested by day; D) Swathed crop harvested by
night.
In each trial, vagrant insects including bronzed field beetle, vegetable beetle, carabids, weevils such
as Desiantha, ladybird beetles and earwigs, were counted either under the swath or in the standing
crop. The swaths in each trial were sampled for vagrant insects both during the day and at night to
determine when and where insects were present in the harvest zone. At harvest, from Trial 1, 75 kg of
grain from each plot was collected, from Trial 2 all of the grain was collected and the number of insect
contaminants counted.

RESULTS AND DISCUSSION
Direct harvest versus swathing
More insect contaminants were found in grain from swathed crops than grain direct harvested from
standing crops. Pre-harvest insect counts in Trials 1 and 2, at both sites indicated that over time,
higher numbers of insects accumulated under swath lines than in standing crops. Grain harvested
from swathed treatments contained significantly more insect contaminants than grain from standing
crops.
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Night versus day harvest
The time of harvest, night or day, influences the number of insects contaminating grain. During the
hottest part of the day most insects were found on the ground under the swath. At night, insects
including the bronzed field beetle were present up in the swath, off the ground.
Crops in Trial 2 that were night harvested had more insects contaminating the grain than crops that
were day harvested (Figure 1 ). Grain from crops harvested at night may contain more insect
contaminants regardless of whether it is a swathed crop or a standing crop.

Figure 1:
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Pick up front versus crop lifters
Grain from swaths harvested using crop lifters contained significantly more insects than grain
harvested using a 'pick up' front at Esperance. However, at Mt Barker there was no significant
difference in insect contamination between the two treatments.
Differences between the two sites may be explained by swath height. At Esperance the swaths were
observed to be mainly on the ground, while at Mt Barker, swaths were observed to be sitting above
the ground. At Mt Barker harvester fronts made no difference to yield or the amount of insect grain
contaminants. At Esperance, there was a 50 percent yield reduction with the use of a pick up front.
This indicates a large amount of the crop and insects were left on the ground.

CONCLUSION
Direct harvesting cereal crops during the day will decrease the number of insect contaminants.
If crops are swathed, swaths need to be placed well above ground level and harvested by day
to decrease the number of insect contaminants.
KEYWORDS
Insect contamination, cereal
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Crop leftovers: what's in stubble for sheep?
Roy Butler and Keith Croker, Department of Agriculture, Merredin and South Perth
In essence

•

•
•
•

Wheat stubbles are a poor source of feed for sheep, especially if sheep growth and reproduction
are important. This assertion is based on the likely low quantity of residual grain and its low protein
content.
For a particular paddock there is no correlation between harvested grain yield and grain residue.
Lupin stubbles on average contain more grain of higher quality than that in wheat stubbles.
After six weeks' grazing on most stubble, sheep will not be gaining weight.

INTRODUCTION
Following the 2002 and 2003 harvests the amounts of residual grain were counted in a total of 90
stubble paddocks soon after harvest. Grain counts were done in randomly selected, un-grazed stubble
paddocks in the Merredin, Esperance, Geraldton, Katanning, Ravensthorpe and Jerramungup
agricultural districts.

PURPOSE
1.

To determine how much grain is left after crops are harvested.

2.

To determine whether there is any correlation between the amounts of grain harvested and the
amounts left behind.

RESULTS
1. Yields and grain residues
Grain

Wheat
Barley
Lupins
Peas
Canola
Oats

Crop grown in

No. of
paddocks

Yield range (kg/ha)

ResidueNield
(%)

500-4,000
1,200 - 4,000
450 - 2,500
1,200 - 3,500
150-3,000
800-1,300
220

Grain residue
range
k /ha
7-130
8 - 123
16 - 96
95 - 506
68 - 391
130 - 241
80

2002
2003
2002
2003
2002
2003
2002
2003
2002
2003
2002
2003

16
42
7
6
10
4

1
2
1

1,000
1 , 100 - 2,200
2,500

34
Less than 0.1 - 76
13

3.4
3.4
0.5

0.3 -12.0
0.3- 6.2
0.6-19.2
3.8-19.0
4.5 -139
10.0- 30.1
36

2. The correlations between crop yields and grain residues were close to zero for
wheat, barley and lupin crops in both years.
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MANDELUP - NARROW-LEAFED LUPIN
A high yielding narrow-leafed lupin variety with good anthracnose resistance and
tolerance to metribuzin.
Excellent replacement for all varieties in the medium and low rainfall zones.
(Tested as WALAN2141)
SUMMARY
• Higher yielding than all current varieties in the medium and low rainfall regions of Western
Australia
• Better resistance to anthracnose than Belara, Kalya ,Quilinock and Myallie
• Approximately 1 % higher seed protein content than Belara
• Resistance to aphid colonisation equal to Kalya and Tanjil
• Greater early vigour and harvest height than Belara and Tanjil
• Better tolerance of metribuzin than Tanjil and Quilinock
• Early maturing similar to Belara and suitable for crop-topping
NAME
Mandelup is a Nyoongar name for "lots of Christmas trees (Nuytsia f/oribundaJ', and it is also
a district south of Boyup Brook. (Ref: "A Nyoongar Wordlist from the South-West of Western
Australia" Ed. P. Bindon and R. Chadwick)
MANDELUP was registered in 2004 and is protected by Plant Breeders Rights.
BREEDING
MANDELUP (tested as WALAN2141) was bred by former Plant Breeders, Dr John
Gladstones and Dr Wallace Cowling, and current Plant Breeder Dr Bevan Buirchell, in
cooperation with the Department of Agriculture's lupin breeding team.
PEDIGREE
1991 cross (91A 074-19-31) between 84A086-12-17 and a line (848035-48-2) from which
Belara was selected. (84A086 = Gungurru/CE2-1-1. 848035 = Yorrel/84A086)
Full pedigree = (Gungurru/CE2-1 1 )/(Yorrel/(Gungurru/CE2-1-1 ))
PLANT CHARACTERISTICS
• Flowers slightly earlier than Belara
• Slightly earlier maturing than Belara
• Height and vigour are far superior in low rainfall areas
• In high rainfall areas the weaker stems make it susceptible to lodging
YIELD
Mandelup out-yields all current varieties in all lupin zones except in Zone 6 where Quilinock
is preferred. Mandelup is suggested as a replacement for all current varieties in all zones
except Lupin Zone 1 where its resistance to anthracnose is not as good as Tanjil and its
reduced lodging resistance in the high rainfall zone may result in harvest difficulties.
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AREAS WHERE MANDELUP ARE SUGGESTED
Mandelup is suggested for all zones except Zone 1.
Table 1: Comparative yields based on CVT trials containing Mandelup between 2000 and 2003.
(Yield as a percentage of Tanjil . The number in brackets shows the number of trials.)

Mandelup
A

110

118

118

114

115

113

115

121

116

DISEASE RESISTANCE AND AGRONOMIC TRAITS
• Resistance to phomopsis stem blight is high and similar to Belara
• Moderately susceptible to brown spot similar to Belara
• Moderately resistant to CMV seed transmission similar to Kalya and Merrit
• Moderately resistant to anthracnose, far superior to Belara and slightly better than Kalya,
but not as resistant as Tanjil.
• The pods, however are more susceptible to anthracnose than Kalya and Tanjil and under
high levels of infection, especially in Lupin Zone 1, may result in higher levels of seed borne
anthracnose in the following crop.
• Resistant to aphids similar to Kalya and Tanjil .
Table 2: Plant characteristics and disease resistance of Mandelup in comparison to Merrit and
other narrow-leafed lu ins varieties.
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S

R

= susceptible, MS = moderately susceptible, I = Intermediate, MR = Moderately resistant,

= Resistant

SEED QUALITY
Table 3: Seed quality of Mandelup in comparison to other narrow-leafed lupin varieties as a
percenta e of Belara 1.

~!'l'ffl!~

7.6% db
0.013% ar
1 Data from advanced variety trials in WA 2000 to 2003. Results presented on % dry basis
(%db) or% as received (%ar).

DETAILS OF SEED LICENSEES
THE SEED GROUP
EDSCO
WEMYSS
ASG
1069
COGGO SEEDS
COOROW SEEDS
WC DIAMOND AND CO.
GRAIN TRUST PTY LTD
(Eastern States only)
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9045 4036
9828 5055
9651
9368 8750
9952 1088
9664 2011
(02) 9925 0557
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E-weed
Weekly update on weed control issues
Subscribe free by emailing
e-weed@agric.wa.gov.au

Crop line
Access to seasonal and long term agricultural management advice.
Freecall 1800 068 107 Fax 1902 290 535 (50c/min)

DAWA Website
www.agric.wa.gov.au

Pestfax
Weekly update on current pest and disease control issues
Subscribe free by emailing
PestFax@agric.wa.gov .au
PestFax can be received on a fax machine set up for poll fax by dialling 1902 990 506
then use your fax/phone key pad when prompted to
request document No. 24001.

Pest & Disease Information Service
Freecall Number 1800 084 881
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Thank You ...
On behalf of the organisers, partners and sponsors for coming to the Katanning Crop
Updates. We are sure that you enjoyed the opportunity to hear and question the
presenters about their research.
Now please take a moment to complete your evaluation form and place it in the
Evaluation box.
This evaluation will give us valuable information to improve this and other events we
hold during the year.

Other events planned for the year include:
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Friday, 5th August
Katanning Rec Centre
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